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Project Overview

General

Airtech Environmental Services Inc was contracted by Solvay Minerals Inc to perform

an air emission compliance test program at their facility located near Green River

Wyoming The objective of the test program was to demonstrate that particulate and

nitrogen oxides NUx emissions from the No Calciner AQD No 80 CA-4 are

within permit limits Additionally carbon monoxide CO and total non-methane

hydrocarbon TNMHC measurements were performed to show the emissions are within

the estimate provided in the permit The associated Permit No is CT-1347 issued

February 1998 Three test runs were performed at the Calciner Stack test location for

each of the parameters listed below

Parameters

The following parameters were determined at the CA-4 Stack

volumetric flow rate

flue gas temperature

gas moisture content

carbon dioxide concentration

oxygen concentration

total suspended particulate concentration

condensible particulate matter concentration

nitrogen oxides concentration

carbon monoxide concentration

methane concentration

total hydrocarbon concentration

Methodology

An isokinetic sampling train was used to determine the total suspended particulate TSP
and the condensible particulate CPM of the flue gas using combined EPA Method

and 202 sampling train Three 60 minute test runs were performed at the Calciner No
Stack on March 2001

Continuous emission monitors were used to determine the concentrations of nitrogen

oxides carbon monoxide and total hydrocarbons EPA Methods 7E 10 and 25A were

referenced Since methane is not regulated VOC an on-site gas chromatograph was

used to determine the methane concentration using EPA Method 18 To convert the

constituent concentrations to mass flow rates the volumetric gas flow rate were

determined at the source The Methane emission rate was then subtracted from

AIRTECH
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hydrocarbon emission rate measured by the Flame Ionization Analyzer to give total

non-methane hydrocarbon TNMHC emission rate Three 60 minute test runs were

performed at the Calciner No Stack on March 2001

Testing was performed by Airtech Environmental Services Inc Coordinating the field

portion of the test program were

source identification table can be found in the Description of Installation

Compound CAS Numbers

Compound Name Molecular Weight GAS No

Nitrogen Oxides

Carbon Monoxide

Total Hydrocarbons as propane

Methane

46.01

28.01

44.10

16.04

10102-44-0

630-08-0

74-98-6

74-82-8

Summary of Results

Source Sampling Measured

Constituent Method Results Permit Limit

CA-4 Stack

Particulate Matter lb/hr EPA 1-5/202 7.93 12.25

Nitrogen Oxides Ib/hr EPA 1-4 7E 12.0 20.0

Carbon Monoxide Ib/hr EPA 1-4 10 168 NA
TNMHC lb/hr EPA 1-4 18 25A 173 NA

Submitted by Reviewed by

4â4
Timothy ojtacV

Project Manager \Vestern Region

AIRTECH
Environmental
Services Inc

Dolly Potter Carl Disel Michael Pierce

Solvay Minerals Inc WDEQ Airtech Environmental Services Inc

20 miles west of Green River 250 Lincoln Street P.O Box 1867

Green River WY 82935 Lander WY 82520 Evergreen CO 80437
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Results

Table Calciner No Gaseous Emissions

Test Parameters Runi Run2 Run3 Average
Date 311/01 3/1/01 3/1/01

StartTime 1138 1308 1426

Stop Time 1238 1408 1526

Process Conditions

Production Rate tonslhr 255 255 255 255

Fuel Flow MSCFH 249.0 247.1 245.5 247.2

Fuel Btu Value 1030 1030 1030 1030

Opacity 1.6 1.5 1.3 1.5

Gas Conditions

Temperature 303 302 299 301

Volumetric Flow Rate acfm 274100 273400 262000 269800
Volumetric Flow Rate scfm 149300 149200 143500 147300
Volumetric Flow Rate dscfm 100810 100510 96910 99410
Carbon Dioxide dry 12.5 12.4 12.5 12.4

Oxygen dry 10.0 9.9 10.1 10.0

Moisture 32.5 32.7 32.5 32.6

Nitrogen Oxide Results

Concentration ppmdv 15.1 18.3 17.1 16.8

Emission lb/br 10.9 13.2 11.8 12.0

Carbon Monoxide Results
Concentration ppmdv 375 326 467 389

Emission lb/hr 165 143 197 168

Total HC Results as propane
Concentration ppmwv 40.3 34.9 51.6 42.3

Emission lb/hr 41.4 35.7 50.8 42.6

Methane Results
Concentration ppmdv 98.8 91.8 117 102

Emission lb/hr 24.9 23.0 28.2 25.4

TNMI-IC Results as propane
Emission lb/br 16.5 12.7 22.6 17.3

Process conditions provided by Solvay Minerals Inc
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Front Half Particulate

Concentration grains/dscf

Emission Rate lb/br

Back Half Organic Particulate

Concentration grains/dscf

Emission Rate lb/br

Back Half Inorganic Particulate

Concentration grains/dscf

Emission Rate lb/br

AIRTECH
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Table Calciner No Particuiate Emissions

Page

Run Run Run Average

3/2 3/2 3/2

805 1045 1244

918 1151 1350

255 255 255 255

251.8 258.9 255.1 255.3

1065 1065 1065 1065

7.7 2.3 1.3 3.8

Test Parameters

Date 2001
Start Time

Stop Time

Process Conditions

Production Rate tons/br

Fuel Flow MSCFH
Fuel Btu Value

Opacity

Gas Conditions

Temperature

Volumetric Flow Rate acfm
Volumetric Flow Rate scfm
Volumetric Flow Rate dscfm

Carbon Dioxide dry

Oxygen dry

Moisture

286 296 304 296

254800 274600 274900 268100

142000 151000 149600 147500

96830 102410 101130 100120

11.8 12.1 12.2 12.0

10.7 10.9 10.8 10.8

31.8 32.2 32.4 32.1

0.00189 0.00259 0.00143 0.00197

1.57 2.28 1.24 1.70

0.0272 0.0263 0.0649 0.0395

22.5 23.1 56.3 34.0

0.00466 0.00559 0.0114 0.00723

3.86 4.90 9.92 6.23

0.00818

7.18

0.0129

11.2

0.00920

7.93

Front and Back Half Inorganic Particulate

Concentration grains/dscf 0.00655

Emission Rate lb/br 5.43

Process conditions provided by Solvay Minerals lnc

SOLVAY2016_6_002536
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Method Listing

The following test methods were referenced for the test program These methods can be

found in 40 CFR part 60 Appendix as well as 40 CFR Part 51 Appendix

Method Sample and Velocity Traverse for Stationary Sources

Method Determination of Stack Gas Velocity and Volumetric Flow Rate Type

Pitot Tube

Method Gas Analysis for the Determination of Molecular Weight

Method Determination of Moisture Content in Stack Gases

Method Determination of Particulate Emissions from Stationary Sources

Method 7E Determination of Nitrogen Oxides Emissions from Stationary Sources

instrumental analyzer procedure

Method 10 Determination of Carbon Monoxide Emissions from Stationary Sources

Method 18

Method 25A

Method 202

Measurement of Gaseous Organic Compound Emissions by Gas

Chromatography

Determination of Total Gaseous Organic Concentration Using Flame

Ionization Analyzer

Determination of Condensible Particulate Emissions from Stationary

Sources

Method Descriptions

Method

EPA Method was used to determine the suitability of the test location and to determine

the sample points used for particulate and volumetric airflow determinations The CA-4

Stack test location was round vertical stack located more than eight diameters

downstream and more than two diameters upstream from the nearest flow disturbances

diagram of the test location showing the sampling points can be found in Figure in the

Appendix

Method

EPA Method was used to determine the gas velocity through the test location Type

Pitot tube and an incline plane oil manometer were used at the test location for the

determination of gas velocity The manometer was leveled and zeroed prior to each

test run The sample train was leak checked before and after each run by pressurizing the

positive side or thigh side of the Pitot tube and creating deflection on the manometer

of at least three inches H20 The leak check was considered valid if the manometer

remained stable for 15 seconds This procedure was repeated on the negative side by

generating vacuum of at least three inches H20 The velocity head pressure
AIRTECH
Environmental
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temperature were then determined at each point specified in Method The static

pressure of the stack was measured using water filled U-tube manometer In addition

the barometric pressure was measured and recorded

Method

The carbon dioxide and oxygen content was determined using EPA Method gas

sample was collected into Tedlar bag from the back of the EPA Method or 5/202 train

for the duration of each test run Analysis was performed using an Orsat gas analyzer

The gas analyzer was leak checked prior to sampling by raising the liquid levels in each

pipette to reference mark on the capillary tubes and then closing the pipette valves The

burette solution was raised to bring the meniscus onto the graduated portion of the burette

and the manifold valve was closed After four minutes the pipette meniscus did not fall

below the reference mark and the burette meniscus did not fall by more than 0.2 percent

so the leak check was considered valid The carbon dioxide content and oxygen content

were used along with the moisture content determined in Method to calculate the gas

stream molecular weight The molecular weight was then used for the volumetric flow

rate calculation For these calculations the remainder of the gas stream was assumed to

consist of nitrogen

Method

The moisture content at the test location was determined using EPA Method known

volume of sample gas was withdrawn from the source and the moisture was condensed

and measured The dry standard volume of the sample gas was then compared to the

volume of moisture collected to determine the moisture content of the sample gas

To condense the water vapor the gas sample passed through series of four impingers

The first three impingers each contained 100 ml of deionized ultra filtered DIUF water

The fourth impinger contained known weight of silica gel to absorb any remaining

water vapor The sample train was leak checked prior to the test run by capping the probe

tip and pulling vacuum greater than the highest vacuum expected during the test run

leak check was considered valid since the leak rate was less than 0.02 cubic feet per

minute The volume of dry gas exiting the gas condenser system was measured with

dry gas meter After leaving the dry gas meter the sample stream passed through an

orifice that was used to meter the flow rate through the sample train The pressure drop

across the orifice was measured with an incline plane oil manometer The gas meter

reading gas meter inlet and outlet temperatures gas meter static pressure and pump
vacuum were recorded during each test run

After the test run the sample train was leak checked at the highest vacuum encountered

during the test run The amount of water collected in the condenser system was measured

gravimetrically The net weight gain of water was converted to volume of wet gas and

then compared to the amount of dry gas sampled to determine the moisture content The

moisture content was used along with the oxygen and carbon dioxide content determined

by EPA Method for the calculation of the molecular weight

AIRTECH
Environmental
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Methods and 202

EPA Method was used in conjunction with EPA Method 202 to measure total

particulate matter at the test location EPA Method measured particulate collected in

the nozzle probe connecting glassware and filter EPA Method 202 measured the

condensible particulate matter collected in the impinger assembly The weight of

particulate collected with the sample train combined with the volume of dry gas

withdrawn from the stack was then used to calculate the particulate concentration

To prevent contamination all components of the sample train were constructed of glass

with no metal connections Prior to testing the components were washed using detergent

and then rinsed with deionized water acetone and finally methylene chloride After

drying all components were sealed with aluminum foil

The sample probe that was used consisted of glass liner and glass nozzle Sample gas

passed through the nozzle and probe assembly and then through glass fiber filter which

was maintained at temperature greater than the flue gas After exiting the filter the

sample gas passed through the condenser system described in Method The dry gas

exiting the moisture condenser system then passed through sample pump and dry gas

meter to measure the gas volume After leaving the dry gas meter the sample stream

passed through an orifice which was used to meter the flow rate through the sample train

The pressure drop across the orifice was measured with an incline plane oil manometer

schematic of the Method5202 sampling train can be found in Figure in the

Appendix

Whatman 934-AH glass fiber filters were used as the substrate for the particulate

sampling The filter was loaded into glass filter holder with Teflon support screen

that was cleaned and prepared in the same manner as the other components of the sample

train Prior to the test run the filter was desiccated for at least 24 hours and then weighed

to the nearest 0.000lgram until constant weight was achieved The weight of the

filter was then considered constant when two consecutive weights taken at least six hours

apart were within 0.0005g of each other

The probe liner was thoroughly pre-cleaned with DIUF water and the probe wash was

saved as quality assurance check The condenser system was prepared following

procedures outlined in Method 202 The sample train was leak checked prior to the test

run by capping the probe tip and pulling vacuum of at least 15 inches Hg The tests

were considered valid since the leak rate was below 0.02 cfm When not in operation or

inside the stack the nozzle was sealed with Teflon tape

The probe tip was then placed at each of the sample points determined in Method The

velocity at the sample point was determined using Method by reading the velocity

pressure from the manometer Sample was withdrawn from the source at rate such that

the velocity at the opening of the nozzle matched the velocity of the stack gas at the

sample point isokinetically During the test run the train was moved to each of the

Method sample points The gas velocity pressure AP gas meter reading

AIRTECH
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inlet and outlet temperatures gas meter orifice pressure Al-I and pump vacuum were

recorded for each sample point

After the test run the train was leak checked at the highest vacuum encountered during

the test run The condensate weight gain of the impinger contents was determined as

outlined in Method The impingers and all connecting glassware were rinsed three

times with DIUF water The condensate and rinse was saved in pre-cleaned amber glass

jar equipped with Teflon lined lid final rinse of the above components was

performed three times using methylene chloride and saved in separate pre-cleaned

amber glass jar equipped with Teflon lined lid The probe liner and nozzle were washed

with DIUF and the rinse was saved in 250-mi amber glass jar equipped with Teflon

lined lid The filter was removed from the filter holder and placed in labeled petri dish

Due to flue gas desulfurization properties of soda ash the sixty-minute purge of the

impingers specified in the method was not required

Analysis of the samples for particulate matter was performed as follows The probe

rinses were transferred to tared beakers evaporated to dryness under ambient temperature

and pressure conditions desiccated for 24 hours and weighed to constant weight The

filters were desiccated for 24 hours and weighed to constant weight The weight gain of

the probe rinses and filters yielded the total front half weight of particulate collected

The impinger water was extracted by adding the contents of the methylene chloride rinse

to the impinger water and separating the layers in separatory funnel Two additional

75-milliliter portions of methylene chloride were added to the funnel to complete the

extraction The organic extract fraction was then placed into tared beaker and

evaporated at room temperature to dryness The beakers were then desiccated for 24

hours and weighed to constant weight The aqueous inorganic fraction were placed into

tared beaker taken to dryness at slightly elevated temperature and allowed to air dry

at room temperature The residue was desiccated for 24 hours and weighed to constant

weight The weight differentials for the organic and inorganic fractions were combined to

determine the total condensible particulate matter All fractions of the particulate analysis

were adjusted for the appropriate blank values

To eliminate interference in establishing constant weight the analytical balance was

equipped with an ion generating polonium strip designed to eliminate static electricity

that may have collected on the samples The analysis of the front half particulate

samples was performed on-site by Airtech Environmental Services Inc The analysis of

the condensible back half particulate samples collected by Method 202 was performed

by Airtech Environmental Services Inc located in Evergreen Colorado

Methods 712 10 and 25A

The nitrogen oxides carbon monoxide and total hydrocarbon concentrations at the test

location were determined using EPA Methods 7E 10 and 25A sample of the gas

stream was continuously withdrawn from the test location and analyzed using

AIRTECH
Environmental
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Continuous Emissions Monitoring CEM system diagram of the CEM sample system

apparatus is shown in Figure in the Appendix

The sample gas was withdrawn from the test location at constant rate through stainless

steel probe glass fiber filter and Teflon sample line The probe filter and sample line

were operated at temperature of 250 to prevent the condensation of moisture The

sample gas was then split into two separate portions The first portion was directed to

gas cooler and the second portion was directed to the total hydrocarbon analyzer

The first portion of the sample gas passed through an Type EC gas cooler system
The gas cooler consists of two separate stages designed to unobtrusively lower the

dewpoint of the sample gas to 35 thus removing the moisture The dry gas was then

vented to the nitrogen oxides and carbon monoxide analyzers Results from these

analyzers were determined on dry basis

The analyzers that were used for this project are listed in the table below

Parameter Manufacturer Model

Number
Operating

Principle

Units

Reported

Range
used

Nitrogen

Oxides

California

Analytical

300 Chemi-

luminescence

ppmdv 0-100

Carbon

Monoxide

Thermo

Environmental

48C Infrared Gas

Filter Correlation

ppmdv 0-2000

Prior to sampling calibration error test was performed for each analyzer The zero and

high-range calibration gases for each constituent were introduced directly into each

analyzer Each analyzer was then adjusted to the appropriate values The mid-range gas

was then introduced to each analyzer and the measured values were recorded The

measured values for each calibration gas were then compared to the calibration gas values

and the differences were less than the method requirement of two percent of the span

value

sample system bias check was then performed by introducing the zero and mid-range

calibration gases into the sampling system prior to the filter The gas was drawn through

the entire sampling system The measured responses were then compared to the

calibration error test values to determine the bias in response due to the sampling system
The sampling system bias was less than the method requirement of five percent of the

span value

After each test run the instrument drift for each analyzer was determined by introducing

the zero and mid-range calibration gases into the sampling system prior to the filter The

gas was drawn through the entire sampling system The measured responses were then

compared to the values from the previous test run to determine the analyzer dril

AIRTECH
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test runs the analyzer drift was less than the method requirement of three percent of the

span value

The second portion of the gas stream remained heated and was vented to California

Analytical Model H3 OOHFJD gas analyzer This analyzer uses flame ionization detector

for the determination of total hydrocarbons Results from this analyzer are determined on

wet basis 40 percent H2/60 percent He mixture was used to fuel the instrument

The flame ionization analyzer FIA was calibrated with zero nitrogen and three known

concentrations of propane in balance of nitrogen Each calibration gas was certified

according to EPA Protocol procedures

Prior to sampling calibration error test was performed for the FIA The zero and high-

range calibration gases were introduced into the sampling system prior to the filter The

gas was drawn through the entire sampling system and the FIA was adjusted to the

appropriate values The mid and low-range gases were then introduced to the FIA and the

measured values were recorded The measured values for each calibration gas were then

compared to the calibration gas values and the differences were less than the method

requirement of five percent of the actual value

After each test run the instrument drift for the FIA was determined by introducing the

zero and low-range calibration gases into the sampling system prior to the filter The gas

was drawn through the entire sampling system The measured responses were then

compared to the values from the previous test run to determine the analyzer drift For all

test runs the analyzer drift was less than the method requirement of three percent of the

span value

EPA Method 18

EPA Method 18 was used to determine the concentration of methane in the gas stream

Tn Method sample of the gas stream is withdrawn from the source and its major

components separated using gas chromatograph GC The individual components are

then quantified using flame ionization detector FID

Tedlar bag gas collected from the back of the Method sample train was used for the

Method 18 analysis portion of the gas sample was injected into the GC using gas

tight syringe The components of the gas sample were then separated using GS

Alumina megabore column Nitrogen was used as carrier to pass the sample through

the column After exiting the column the separated sample components along with the

carrier gas passed through the FID The output of the FTD was monitored using

computer integration software The retention time and area of the methane peak were

determined by the software The identity of the methane peak was then determined by

comparing the retention time of the sample peak with the retention time determined by

analyzing known standard

The GC was calibrated using gas standards that contain known concentration of

methane The standards were prepared by introducing known quantity of zero to

AIRTECH
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Tedlar bag using calibrated flowmeter known quantity of methane was injected into

the Tedlar bag using gas tight syringe minimum of three standards of different

concentrations were prepared and analyzed

Results of methane was calculated by comparing the areas of the standards to the area of

the gas sample using linear regression analysis or an average response factor

AIRTECH
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Description of Installation

Solvay Minerals Inc located near Green River Wyoming is mine and refinery with

corporate offices in Houston Texas

The primary raw material for the Green River facility is sodium sesquicarbonate

commonly referred to as trona The trona is mined at the plant site from an ore bed

located 1.500 feet below the surface The trona is hoisted to the surface before refining

into soda ash and other sodium-based products

The caustic/sulfite system is fed unfiltered saturated sodium carbonate solution from the

soda ash process Insolubles are separated by settling and filtration At this point the

caustic carbonate liquor is reacted with lime forming caustic soda The remaining sodium

carbonate liquor is reacted with sulfur dioxide forming sodium sulfite or sodium

metabisulfite At the completion of the refining process the caustic soda sodium sulfite

and sodium metabisulfite are stored pending shipment

The trona that is fed to the soda ash calciners is heated resulting in thermal calcination of

the sodium sesquicarbonate forming crude soda ash The crude soda ash is dissolved in

water and the insolubles are separated from the solution by settling and filtration The

insolubles are disposed of in the mine void The high-purity saturated solution of sodium

carbonate is then fed to crystallizers where large amount of water is removed and

slurry of sodium carbonate monohydrate crystals is formed This slurry is then further

dewatered and washed by series of cyclones and centrifuges The resulting

monohydrate crystals are fed through dryers forming high quality soda ash which then

is ready for storage and shipment

The facility is equipped with baghouses scrubbers and electrostatic precipitators ESP to

control emissions

Source identification is shown in the table below

Solvay Minerals Inc CA AQD No 80 Calciner Profile

Unit IdenttIcation Number AQD No 80 CA-4

Process Calciner

Fuel Natural Gas

Heat Content 1043 Btu/ft3

Stack Height 180 feet

Stack Diameter 125.5 inches

Diameters to Upstream Disturbance Approximately 8.1

Diameters to Downstream Disturbance Approximately 5.5

Primary Control Equipment ESP

general schematic of the process is shown in Figure in the Appendix

AtAIRTECH
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Diameter in
Port Length in

Point

125.5

4.0

Distance from Wall in

37.1

18.3

5.5

Cross Section of the CA-4 Stack

Solvay Minerals Inc

Figure Airtech
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Port Port
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Sample Calculations for Particulate Run Calciner No Stack

Area of Sample Location

rxi
2x12

125.5t
rxi

ç2x12

85.90fi2

where

area of sample location 112

stack diameter in
conversion factor diameter to radius

12 conversion factor inift

Stack Pressure Absolute

Pb
13.6

23.6O9-
13.6

23.57 in.Hg

where

Pa stack pressure absolute in Hg
Ph barometric pressure in Hg
P5 static pressure in H20
13.6 conversion factor in H20in Hg
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Volume of Dry Gas Collected Corrected to Standard Temperature and Pressure

17.64VXYdPbJ
mstd

Tm 460

7.6439.70x1
.022623.60

li.6

mstd
42.9 460

Vtd 33.75f1

where

volume of gas collected at standard temperature and pressure scf
Vrn volume of gas sampled at meter conditions 1t

gas meter correction factor dimensionless

barometric pressure in Hg
AH average sample pressure in H20
Trn average gas meter temperature

13.6 conversion factor in H20/in Hg
17.64 ratio of standard temperature over standard pressure R/in Hg
460 conversion to

Volume of Water Vapor Collected Corrected to Standard Temperature and Pressure

0.04715 \T 0.04715 wsg

qstd 0.04715 295.3 0.04715 38.7

15.7j

where

volume of water vapor at standard conditions scf

weight of liquid collected

Twsg weight gain of silica gel

0.047 15 volume occupied by one gram of water at standard temperature and

pressure ft3/g
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Percent Moisture

l00xi ssstd

Vrnstd

15.7
lOOxi

L5-- 15.7

31.8%

where

moisture content of the gas stream

\Tmcstd volume of gas collected at standard temperature and pressure sd
twstd volume of water vapor at standard conditions scf
100 conversion factor

Molecular Weight of Dry Gas Stream

NI
LA

100
k\ 100 100

1.8 10.7 77.5
Md 44x i2x 28x

100 100 I00

N1d 30.3llbs/lbrnole

where

N4d molecular weight of the dry gas stream lb/lb-mole

%C02 carbon dioxide content of the dry gas stream

44 molecular weight of carbon dioxide lb/lb-mole

oxygen content of the dry gas stream

32 molecular weight of oxygen lb/lb-mole

%CO carbon monoxide content of the dry gas stream

nitrogen content of the dry gas stream

28 molecular weight of nitrogen lb/lb-mole

100 conversion factor

The remainder of the gas stream after subtracting carbon dioxide and oxygen is assumed to be nitrogen
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Molecular Weight of Wet Gas Stream

100 100

I3O.3lx11118x1-
100 100

M5 26.391bs/lbrnole

where

molecular weight of the wet gas stream lb/lb-mole

Md molecular weight of the dry gas stream lb/lb-mole

B0 moisture content of the gas stream

18 molecular weight of water lb/lb-mole

100 conversion factor

Velocity of Gas Stream

85.49CJZ 460

MSP

85.490.84X0.628
286460

26.3923.6o p6
49.4ft/ sec

where

average velocity of the gas stream fl/sec

pitot tube coefficient dimensionless

ISP average square root of velocity pressures in H202
T5 average stack temperature

molecular weight of the wet gas stream lb/lb-mole

Pb barometric pressure in Hg
static pressure of gas stream in H20

85.49 pitot tube constant ft/sec Hg/ H20 L2

460 conversion to

13.6 conversion factor in H20/in Hg
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Volumetric Flow of Gas Stream Actual Conditions

Qa 6ocXA5
6049.4X85.90

Q3 254752acfrn

where

Qa volumetric flow rate of the gas stream at actual conditions acfm

average velocity of the gas stream ft/sec

A5 area of duct or stack ft2

60 conversion factor sec/mm

Volumetric Flow of Gas Stream Standard Conditions

17.64Q4Pb
li.61

460

17.6425475223.60
0.4

13.6

286460
Q31d 14195sscfin

where

Qstd volumetric flow rate of the gas stream at standard conditions scfm

Qa volumetric flow rate of the gas stream at actual conditions acfm

average stack temperature

Pb barometric pressure in Hg
static pressure of gas stream in HO

13.6 conversion factor in H20/in Hg
17.64 ratio of standard temperature over standard pressure Rin Hg
460 conversion to
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Volumetric Flow of Gas Stream Standard Conditions Dry Basis

B5
Qsidl 100

Qd51d 1419551J
96829 dscfm

where

dstd volumetric flow rate of the gas stream at standard conditions on dry

basis dscfm
Qstd volumetric flow rate of the gas stream at standard conditions scfm
B0 moisture content of the gas stream

100 conversion factor

Area of Nozzle

yrx
2xl2

o.3o82
irx

0.000517ft2

where

A1 area of nozzle ft2

diameter of nozzle in
12 conversion factor inlft

conversion factor diameter to radius
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Percent Isokinetic

0.0945T 460Vpistd

vXAXJ11-PJ

0.0945286460X33.75

.60
4949.4X0.0005 7X601

196.5%

where

percent isokinetic

T5 average stack temperature

volume of gas collected at standard temperature and pressure sd
barometric pressure in Hg
static pressure of gas stream in H20
average velocity of the gas stream ft/see

A1 cross sectional area of nozzle ft2

sample time mm
moisture content of the gas stream

0.0945 conversion to

13.6 conversion factor in H20/in Hg
100 conversion factor

Total Inorganic Particulate Catch

Al m1 mWb Nc
0.0002 0.0046 0.0007 o.oi 370.0035

it O.0143g

where

total mass catch

mf mass on filter

mass in front half DI H20 in wash

mass in DI H20 blank corrected to volume

m1 bi mass in back half inorganic fraction
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Total Inorganic Particulate Concentration grains/dscf

iJis.t
Vn1

o.o143X15.43

33.75

O.OO655grainsidscf

where

particulate concentration grains/dscf

total inorganic particulate catch

volume of gas collected at standard temperature and pressure scf
15.43 conversion factor grains/g

Total Inorganic Particulate Emission Rate

AlXQ X60
lb in

vm.ijX453.6

o.o143X96829X6o
lb/jr

33.75X453.6

Eh 5.431b/hr

where

EIbmr particulate emission rate lb/br

total particulate catch

rnStc1 volume of gas collected at standard temperature and pressure scf

Qdstci volumetric flow rate of the gas stream at standard conditions on dry

basis dscfm
60 conversion factor minihr
453.6 conversion factor g/ib
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Nitrogen Oxides Concentration Corrected for Analyzer Drift2

Cl-C

Cd

_
0
.7

J
49.8

fl
.4

-0
.7

9

15.lppnidv

where

Cd nitrogen oxides concentration corrected for analyzer drift ppmdv
nitrogen oxides concentration ppmdv

C01 initial zero calibration value ppm
C01 final zero calibration value ppm

initial span calibration value ppm
CS1 final span calibration value ppm
Ca actual span gas value ppm

Nitrogen Oxides Emission Rate lb/hr3

Ce XJwwXQd X60

385.3x 106

1s.1X46.o lxi 00813X60

385.3x 106

10.91/i/hr

where

ENc nitrogen oxides emission rate lb/hr

Cd nitrogen oxides concentration ppmdv
MW molecular weight of nitrogen oxides lb/lb-mole

60 conversion factor minihr
385.3 volume occupied by one pound of gas at standard conditions dscf/lb

mole
106 conversion factor fraction to ppm

Calculations for carbon monoxide and THCs are performed in the same manner

Calculations for carbon monoxide and methane are performed in the same manner using the appropriate

molecular weight

Ca

SOLVAY2016_6_002559



Total Hydrocarbon Emission Rate lb/hr as propane

Xkiw X60
TI/C

385.3x106

40.3X44.10X149332X6o
I/IC

385.3xl06

ET 41.4/b/hr

where

ETHC THC emission rate lb/br as propane

THC concentration ppmwv as propane

MW molecular weight of propane lb/lb-mole

Qstd volumetric flow rate of the gas stream at standard conditions scfm
60 conversion factor minlhr
385.3 volume occupied by one pound of gas at standard conditions dscf/lb

mole
106 conversion factor fraction to ppm

Total Non-Methane Hydrocarbon Emission Rate lb/hr as propane

41.424.9

16.5/b/hr

where

ETNMHC total non-methane hydrocarbon emission rate lb/br as propane

ETHC total hydrocarbon emission rate lb/hr as propane

methane emission rate lb/hr
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Solvay Minerals Inc Volumetric Airflow Project No 1457A
Calciner No

Parameters Run Run Run

Date 3/1/01 3/1/01 3/1/01

StartTime 1137 1310 1432

Stop Time 1217 1350 1512

Area of Sample Location A5 if2 85.90 85.90 85.90

Velocity Pressure SP1 avg in H201t2 0.668 0.667 0.641

Barometric Pressure Inches Hg 23.60 23.60 23.60

Static Pressure P5 Inches H20 -0.4 -0.4 -0.5

Pitot Coefficient 0.84 0.84 84

Sample Location Temperature T5 303 302 299

Volume Metered V5 if3 31.99 32.77 32.94

Meter Temperature Tm 53.0 62.1 63.6

Average Sample Pressure \H5 in H20 2.00 2.00 00

Gas Meter Correction Factor 1.0226 1.0226 1.0226

Carbon Dioxide dry 12.5 12.4 12.5

Oxygen dry 10.0 9.9 10.1

Weight of Water Collected 230.7 256.9 234.1

Silica Gel Net Weight V59 42.3 19.7 41.1

Run Time minutes 40 40 40

RESULTS

Stack Pressure Absolute inches Hg 23.57 23.57 23.56

Volume Metered Standard Vmsid if3 26.71 26.89 26.95

Volume of Water Vapor VW$tdi ft3 12.9 13.0 13.0

Percent Moisture 32.5 32.7 32.5

Moisture Saturation Point 8wsgt 100 100 100

Dry Molecular Weight Md lbs/lb mole 30.39 30.38 30.40

Wet Molecular Weight M5lbs/lb mole 26.36 26.34 26.37

Gas Velocity V5 ftisec 53.2 53.0 50.8

Average Flowrate Q8 acfm 274126 273398 261999

Standard Flowrate QSIdscfm 149332 149212 143511

Dry Standard Flowrate Qd$lJdscfm 100813 100514 96910

Nitrogen Oxides Concentration ppmdv 15.1 18.3 17

Nitrogen Oxides Emission lb/hr 10.9 13.2 11.8

Carbon Monoxide Concenntration ppmdv 375 326 467

Carbon Monoxide Emission lb/hr 165 143 197

Total Hydrocarbons Concentration ppmwv 40.3 34.9 51.6

Total Hydrocarbons Emission lb/hr 41.4 35.7 50.8

Methane Concentration ppmdv 988 91.8 116.5

Methane Emission lb/hr 24.9 23.0 28.2

TNMHC Emission lb/hr 16.5 12.7 22.6
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Solvay Minerals Inc CEM Parameters Project No 1457A
Calciner No

NITROGEN OXIDES

Analyzer Values Actual Initial Bias Run Run Run

Date 3/1/01 3/1/01 3/1101 311/01 3/1/01

StartTime 635 653 1138 1308 1426

Stop Time 651 709 1238 1408 1526

Concentration ppm 15.3 17.9 17.1

Zero Cal Gas C0 ppm 0.0 0.4 1.4 -0.7 -0.6 0.5

Low Cal Gas ppm 50.03 51 .2 50.1 49.8 507 49.7

High Cal Gas ppm 92.3 93.0

Span Value ppm 100.0

Bias/Drift Check Gas ppm 50.03

RESULTS

Zero Error of Span 0.4

Low Error
.2

High Error 0.7

Zero Bias 5% of Span 1.0 -1.1 -1.0 0.1

Upscale Bias -1.0 -1.4 -0.5 -1.5

Zero Drift 3% of Span -2.1 0.1 1.1

Upscale Drift -0.4 0.9 -1.0

Concentration Corrected for Drift Cd ppm 15.1 18.3 17.1
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Solvay Minerals Inc CEM Parameters Project No 14574

Catciner No

CARBON MONOXIDE

Analyzer Values Actual Initial Bias Run Run Run

Date 311101 3/1/01 3/1/01 3/1/01 3/1/01

StartTime 635 653 1138 1308 1426

StopTime 651 709 1238 1408 1526

Concentration ppm 366.4 331.3 466.8

Zero Cal Gas C0 ppm 0.0 -3.3 -3.3 -3.3 33

Low Cal Gas ppm 590.0 573.3 559.2 598.8 604.9 576.8

High Cal Gas ppm 1320.0 1329.5

Span Value ppm 2000.0

Bias/Drift Check Gas C5 ppm 590.0

573.3

RESULTS

Zero Error of Span -0.2

Low Error 0.8

High Error 0.5

Zero Bias of Span 0.0 0.0 0.0 0.0

Upscale Bias -0.7 1.3 1.6 0.2

Zero Drift of Span 0.0 0.0 0.0

Upscale Drift 2.0 0.3 -1.4

Concentration Corrected for Drift Cd ppm 374.6 326.3 466.8
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Solvay Minerals Inc CEM Parameters Project No 1457A
Calciner No

TOTAL HYDROCARBONS THC

Analyzer Values Actual Initial Bias Run Run Run

Date 3/1/01 3/1/01 3/1/01 3/1/01 3/1/01

Start Time 635 653 1138 1308 1426

Stop Time 651 709 1238 1408 1526

Concentration ppm 41.1 35.9 50.3

Zero Cal Gas C3 ppm 0.0 -1.4 NA 2.2 1.7 5.7

Low Cal Gas ppm 300.29 298.4 NA 308.7 279.7 270.5

Mid Cal Gas ppm 494.41 494.9

High Cal Gas ppm 845.82 849.3

Span Value ppm 1000.0

Bias/Drift Check Gas ppm 300.29

RESULTS

Zero Error of Actual -0.1

Low Error -0.6

Mid Error 0.1

High Error 0.4

Zero Drift of Span 0.4 0.0 0.4

Upscale Drift 1.0 -2.9 -0.9

Concentration Corrected for Drift Cd ppm 40.3 34.9 51.6
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Solvay Minerals Inc Methane Parameters Airtech Project No 1457A
Calciner No EPA Method 18

Sample Parameters Runi Run2 Run3

Methane

PeakArea1 10400 8953 13341

PeakArea2 10013 8978 13279

Average 10207 8966 13310

%RSD 2.68 0.197 0.329

RESU LTS

Methane ppm 98.8 91.8 116.5

Methane Matrix Spike Bag 3/Run 50/50

Inject 25713

Inject 25512

Average 25613

%Recovery 126.1
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Solvay Minerals Inc
EPA Methods 1-5/202

Airtech Project No 1457A

Calcuner No

Parameters Run Run Run

Date 3/2/01 3/2/01 3/2/01

Start Time 805 1045 1244

Stop Time 918 1151 1350

Area of Sample Location ft2 85.90 85.90 85.90

Velocity Pressure AP2 avg in H20112 0.628 0.673 0.670

Barometric Pressure Inches Hg 23.60 23.60 23.60

Static Pressure Inches H20 -0.4 -0.4 -0.4

Pitot Coefficient 0.84 0.84 0.84

Sample Location Temperature T5 286 296 304

Volume Metered Vm 1t 39.70 44.12 44.39

Meter Temperature Tm 42.9 54.2 64.2

Average Sample Pressure AHavg in H20 1.34 1.64 1.61

Gas Meter Correction Factor .0226 .0226 .0226

Carbon Dioxide dry 11.8 12.1 12.2

Oxygen dry 10.7 10.9 10.8

Weight of Water Collected V0 295.3 345.0 338.9

Silica Gel Net Weight V0 38.7 25.0 29.7

Area of Nozzle if2 0.000517 0.000517 0.000517

Run Time minutes 60 60 60

RES ULTS

Stack Pressure Absolute inches Hg 23.57 23.57 23.57

Volume Metered Standard Vmstd ft3 33.75 36.71 36.23

Volume of Water Vapor V.Std if3 15.7 17.4 17.4

Percent Moisture 31.8 32.2 32.4

Dry Molecular Weight Md lbs/lb mole 30.31 30.38 30.38

Wet Molecular Weight M5 lbs/lb mole 26.39 26.39 26.37

Gas Velocity ftJsec 49.4 53.3 53.3

Average Flowrate Q5 acfm 254752 274596 274933

Standard Flowrate QSdscfm 141955 151006 149576

Dry Standard Flowrate QdSddscfm 96829 102406 101128

lsokinetics 96.5 99.3 99.2
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230.7

DuctDimensiodsn

OndshgfILd14I
PlnchesF-t2O41

125.5

23.60

-0.4

StartTlme

StopTime 1217

SiUcaGelt4etWelghtVg 42

Orsat %C02 %POa%0s4 flOj
Tda 126 226 IobI
TrlfV 12.4 22.4

Trials 12.4 22.4 IaAao.o-4

Average 142.5 NA 1744 1710.0

Runl EPAMI-4
________________________________

Mm/Pt Velocity Orifice Gatsample Stack Volume

Pressure
Setting Volume Stack 0GM DGM Square Gas Metered

Traverse Elapsed lnltial ft3 Temp Intel Outlet Rot Velocity Vrnstd

Point Time in 1-120 in H20 522 56 Vs ft/sec ft

1-1 0.51
________ _________

305 48 48 0.714 569 3.407

________ ________ __________ _________ __________ ________ ________ __________
0.686 54.6 3.450

_________ _________ ___________ _________ __________ _________ _________
oe2 53 3.35

________ ________ __________ ________ _________ ________ ________
6.686 54.6 t348

________ ________
0.656 52.2 3.289

________ ________ __________ _________ __________ ________
0.6O 483 2.775

________
0.678 54.0 3.786

________ ________
0.676 540 3.309

________
0.574 457

________ ________ _________ ________ _________ ________ ________ _________
0714 569

58.8

___ ___ ____ ___ ____ ___ ___ s._a

304

303

303

303

301

304

304

303

304

303

302

1-2

1-3

2-1

2-2

2-3

3-1

3-2

3.3

4-1

4-2

4-3

10

15

20

25

30

35

40

Totals and Averaqes

0.47

0.40

0.47

0.43

0.37

0.46

46

0.33

0.51

0.51

0.46

2.00

2.00

2.00

2.00

2.00

2.00

2.00

53070

534.70

536.71

542.66

546.00

550.56

554.55

49

53

55

57

58

58

56

49

50

51

52

53

54

55

2.00 526.60

40 200 31.99 303 53.0 0.668 53.2 26.71
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4-1

4-3

3-1

3-3

2-1

2-2

2-3

11

2-1

2-3

Totals and Averages

40 200 32.77 302 621 0.667 53.0 26 89

ProjectNumber 145Th

client Solvay

PIant
Green River

CA-4
Locatoi1

Date 3/1/01

MeterI0 Ml
It

Id- 10226

%t1I 084

Weight of Water coilectev 256

Silica Gel Net We1ghtV.g 19.7

%CO %OOt54GtJ 5402

Tckdl 124 22.4 ibM
F..

Piat2 12.4 22.2 9.8

12.4 22.4 10.0

Average 42.4 -iJ

Dmenstonsn 1255

PtJntheiHg çtt 2360

PQnthesH2O -0.4

StartTime 13.10

SlopTime 1350

Run

Traver

Point

4-2 10

15

20

3-2

0.46

0.43

25

2.00

2.00

42

567.10

571.15

30

35

40

2.00

300

301

575 26

63

64

EPAM 1.4

Mm/Pt Velocity Orifice Gas Sample Stack Volume

Pressure Setting Volume Stack 0GM 0GM Square Gas Metered

ElaPsed .s Initial ft Temp inlet Outlet Root Velocity Vmstd

Time in H20 in H20 rF Vs ftlsec ft5

________
052 200 55902 301 60 58 0721 57.3 3376

_________
0.52 2.00 56306 300 61 59 0.721 57.3 .328

60 4q7à 539 3.318

60 O.S5S 52.1 3.324

60 S48 51.6 3.370

0.600 47.8 3.396

0.671 53.4 3.398

0.656 52.2 376

0.640 50.9

0.686 54.6

_________ ___________ _________ ___________ _________ 0.709
55.7

______ ______
064 49.7

2.00

2.00

2.00

302

36

0.45

0.43

0.41

0.47

0.49

0.39

57941

583 57

587 70

65

66

67

66

303

303

303

302

303

302

302

61

62

62
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Dip DinSontQqg
Pb5nthesHg

P1 klnches H20

125.5

23.60

-0.5

StartTime

StopTime

1432

1512

Weight ofWatercbllectedVt4g 234.1

Silica GeIS4et Weight VM 41.1

1-2

1-3

2-2

2-3

3-1

32

3-3

4-1

4-2

4-3

10

15

25

30

35

40

0.45

0.37

00

00

2.00

2.00

2.00

2.00

596.23

600.30

608.49

612.68

616.84

620.99

298

300

63

63

68

68

67

66

Run3 EPAMI-4

Mm/Pt
Velocity

Orifice Gas Sample tack Volume

Pressure Setting Volume Stack DGM DGM Square as Metered

Traverse Elapsed Initial ft3 Temp inlet Outlet Root V39fuj Vmstd

Point Time in HO in 1120 588.05 CA VsS4
1-1 047 200 592.15 297 62 60 0.686 54 3.371

61 0-en_

61 0.608 48.3 340
61 0663 52.7 %sso
63 50.9

________ ________ __________ ________ __________ ________ ________ 0400 47.7 3.418

_______ _______ _________ _______ ________ _______ _______
Ôô08 48.3 334

0.608 48.4 3389

0.539 42.7

________ ________ __________ ________ __________ ________ ________
0.707jt 6.1

___ ___ ____ ___ ___ ___ ___ FIS7OO I5A
___ ___ ___ ___ ___ ___ ___ agw i..s

Totals and Averages

63

63

63

0.41

0.35

0.37

0.37

0.29

0.50

0.49

43

301

300

301

302

298

299

295

295

Green River

CA-4

311101

Ml

1.0226

0.84

2-1 20 0.44 2.00 604.39 300 65

40 2.00 32.94 299 63.6 0.641 50.8 26.95

SOLVAY2016_6_002571



Moisture Final Wt Tare WI Net Wt

impinger 733 93.3

lmplnger2 7163 118.1

lmpinger3 6939 83.9

Impinger _________
Impinger _________
lmplnger5

__________
Add Rinse _________
SiiiS Gel 924 886 .\3$yCt

Weight of Water Collected 295.3

Silica Gel Net Weight 38.1

Orsat 16CC MCOt%0 C160

frial

Trlat2

Trial

11.8 22.4 10.6

11.8 22.5 107

11.7 22.5 lOSt

PrectNumber

Client

Plant

Loca
Date.

.ac

1457A

olvay Minerals

Green River

CA-4

3/2101

Ml

1.0226

0.84

NoSe DiimeterinsitM
Sll2lnorgathcBeákertD

81/2OrganicBeakerlD
Trainlo

083905

0.308

AW 101

AWI3

AW44

AE3
Ductblmensions in
P5lnthesl-lg

P1 inches 110

125.5

23.60

-0.4

Start Time

StopTlme

05

918

Run EPA 61202 Average 11.8 NA 110.7

Traverse

Point

1-1

MinIPt

5.0

Elapsed

Time

5.0

Velocjty

Pressur

41
in H0

043

Orifice

Setting

M1

in H0
1.50

Gas sample

VJume

lhitia ft
622.24

625.69

Stack

Temp

286

0GM

Inlet

.4EL
40

mjtGM
Vut1et

38

%quèe

R0ot
al

0.656

Stack

qis
Vet%ity

S/s ft/aec

516

Volume

Metered

Vrstd

ft
957

isokinelics

16
97.2

1-2

1-3

10.0

15.0

0.41

0.37

1.40

130

62904

63225

284

283

42

43

38

39

064o

0.608 tt7
t2.865

2.739

962

2-1 200 0.44 150 63559 287 43 40 0.663 62.2 iä49 ii7$
2-2

2-3

25.0

30.0

0.39

0.33

30

1.10

638.82

641.89

286

285

43 40

40

OI$
0t4i

49.1

4K ii 2.615 979.I

3-1 35.0 0.39 1.30 64517 267 45 41 0624 491 2.tè7 .96.3

3-2

3-3

40.0

45.0

0.39

036

1.30

1.20

64833

651.48

288

285

46

47

42

43

0.624 680
2.66S

92.7

957
4-1 500 36 1.20 654.93 289 48 44 0.600 47.3 2.913 1045

4-2

4-3

55.0

600

0.47

0.41

1.60

1.40

658.48

661.94

288

286

47

47

44

44

0.666 54Q1

k0640 594

3.005

2.927-

94.6

285

Totals and Averages

600 1.34 39.70 286 42.9 0628 494 3375 96.5
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Noaeoiameterin

FilteriD

lI2BeakerlD

1/2 inorganic Beaker ID

112 OrganieBeaker ID

Train ID

Duct Dimensions

Pb Inthes Hg

Inches lO
Start Time

Stop Time

Pmject Number 1457A

COent Solvay Minerals

Plant Green River

Localion CA-4

3/Vol

MeteclDl

PitotC

Ml

1.0226

0.84

Molstdre RnalWt TareWt NetWt

Oil
lcnpingerl 778.7 631.0

lmplnger2 763.2 633.2 130.0

lmpinger3 784.8 717.5 673

Irnpinger4l Ps
Imp1rger ______ ________________
ltrgingerG ____ ____________

752.7 727.7

Weight of Water Colleótëd V4g fl4Sè

SlllcaGeI Net WeIght5 250

Run EPA 51202

Orsat %C0 %C02%O3 %O
luau

Tilal2

TriaI3

12.2 232 11.0

12.0 22.8 10.8

12.2 23.0 10.8

Average 12.1 NA 10.9

Traverse

Point

4-1

Mm/Pt

5.0

Elapsed

Time

50

Velocity

Pressure

in H20

51

Orifice

Setting

in H20
50

Gas Sample

Voltime

Initial it3

663.47

667.28

Stack

Temp

296

ppM
lqletJ

49

5V 0GM

Qutlet

fl
46

Stack Vb1dmE Mi14
Square des Me4reJ IItr
Root1 IO0ity Wrnstd iglié

Vsfttsec 1II

0.714 56.5 3.214 98.24t

t0.721 17r 43.182 MflO
0671 530 S35054

4-2

4-3

100

150

0.52

0.45

1.80

60

671.06

674.70

296

294

50

52

47

48

3-1 200 047 1.70 678.43 296 54 50 0.6S5 .643 SXTh.- 193
0.714 56.6 3.1543-2 250 0.51 83 682 21 297 56 50

3-3 30.0 041 1.50 685.77 205 58 52 A0640 0.7 .2S57 tS1RPY4a

2-1 35.0 046 1.70 689.44 298 59 54 0.6S sor- tJgBOY

22

2-3

40.0

45.0

0.41

0.35

1.50

1.30

693.02

69639

297

296

60

60

54

55

9.640

0592

bso5t
c468

2.062

ZQt %41b2.7

1-1 50.0 0.49 80 700.22 296 59 55 0J00tt jP5.4

1-2 55.0 0.46 1.70 704.02 297 60 56 O.7B 4ut71pn 14o1 IIMPI
56 o.e4o 450.7 r11 2.9461-3 60.0

Totals and Averages

0.41 50 707.59 295 61

60.0 1.64 44.12 296 54.2 0.673 53.3 3671 99.3
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1457A

Client Soivay Minerals

Plant Green River

Location CA-4

Date 3/2/01

MeteriD Ml

0226

Ptc..4 ..$ .AR 084

OzZIeDi.
FilterID

112 Beaker ID

1/2 Inorganic Beaker ID

112 Organic Beaker ID

Train ID

Duct Dimensions in
Pb Inches Hg

Inches 1120

Start Time

Stop Time
______

IVWSCw
Implfl 776.9 641.1

IhipmjèrQ 732.4 602.1

tm1Pgecst
681.8 609.0 5Z28

ppfl__
impingert

888.0 858.3

J%
fleJyjItpI vaII
Silica Gel NetWeghj L4fl vs.a

Run EPA 5/202

c3rsat %CO S024O2p
triall

Triai2

TrialS

122 23.0 41tO.8

12.2

12.1

23.0

23.0

iveraoe 112 fl__NA

Traverse

Point

Mm/Pt

oLt.1 eç
Elapsed 1H
Tine 4$iiCH2ojL inI420

5.0 0.51 1.80

10.0 0.46 170

15.0 0.38 140

rr
Initial ft3

70800

Temp i1at oot- Vejpcity
/SIJ

isoklnebpk

rn 0fl 4sj AP wskisec ft
303 60 SB 5t8 4.200 4985C

302 62 58 itt6TUt s1 3-O7 Jioe.v

301 64 59 49.0 2.853 4jt01Q

1-1

1-2

1-3

711 68

71562

719.10

2-1

2-2

20.0

25.0

0.47

0.41

1.70

1.50

72282

726.43

304

305

63

65

60 ioè1 1.54.S

60 j- SU 2.9554

4j8o
tutoCe

2-3 30.0 0.37 1.30 729.87 303 66 61 tIt51 44 .2.809 ioisM
3-1 35.0 050 1.80 733.72 305 67 62 55$ 142 878

3-2

3-3

40.0

45.0

043

042

1.50

1.50

737.33

740.96

306

304

67

69

63 $sV 2.941

64 4sts 2.94

98.8

ioot

4-1 50.0 051 1.80 744.86 307 71 66 pfl7.D 3.159 97
4-2 55.0 0.51 1.80 748.74 306 71 66 ö7T 5ft9 3143 97..0

4-3 60.0 0.43 1.50 752.39 305 71 67 512 2.9Sf 99.1

60.0 1.61 4439 304

Totals and Averages

64.2 0.670 53.3 23.57 99.2
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AIRTECH ENVIRONMENTAL SERVICES INC

Oxygen and Carbon Dioxide Data Sheet

PROJECT NO /g57 Pagej lCd

Client

Plant

Alc..rf.4/

ders.s 4r
LocatIon 5rAcé
Date 310/ lUnIt

AnalyzerType Or.3ci

Run No Trial No %C02 %C02%02 %02 F0 Analyst Date

--o/
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c4sj-r

C41r
/Q oPA2 /0.0

7-t/ I/VSb

/.V .9 /0
Average 2j

/2.1

z./
asa
ap.y

/0.0

9.9
/00

irg

Average

Ave rage

Average

Average

/5
/d.s

02A25

2.2

c3V
/0.0
/C/
/O.o2

k-e-7

Average

Average

Average

Average

Average
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AIRTECH ENVIRONMENTAL SERVICES INC

Impinger Weights Data Sheet

PROJECT NO /4
Client

Plant

.4Ioc s6ttMrn/r

Cn..uL4
Location C4
Date Unit

Operator fIt4

Page lofi

Run No

Method No Train ID At-3

Contents Final

Tare with

Contents

Tare without

Contents Total Notes

IppingerNo.1

ImpingerNo.2

ImpingerNo.3

DI t.4oro
cy

tC9I

04.2

694.o
4o
40/

oo..V
dS7
/o-s4 .230

ImpingerNo.4 -v oiP .%3
Impinger No

Impinger No

Impinger No

Additional Rinse

Net Weight I.O
Run No

Method No .9 Bucket No 4fJo

Contents Final

Tare with

Contents

Tare without

Contents Total Notes

lmpingerNo.1 ôrto dQ2.7 636.t
lmplngerNo.2 2ra.1cc ónV c..O 23
lmplngerNo.3

lmplngerNo.4

2r
Sc ctr/

o.ff
9s1.7

dC.S
3oZ0 /z

2C47

Impinger No

Impinger No

lrnpinger No

Additional Rinse

Net Welghtg .o
Run No

Method No a/ Bucket No 43.3

Contents Final

Tare with

Contents

Tare without

Contents Total Notes

lmplngerNo.1

lmpingerNo.2

uiro oflsoY 3829
4RR

Impinger No.3 AvG tOV
ImpingerNo.4 aS.8 t/./

Impinger No

Inipinger No

Impinger No

Additional Rinse

Net Weight .7S .2
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AIRTECH ENVIRONMENTAL SERVICES INC

Oxygen and Carbon Dioxide Data Sheet

PROJECT NO /g
Cuent

Plant

4e.q/
t._Ij_L Csste

Location 5r1cç.4C

Date 3c2-o jUnlt CA-f
Analyzer Type

Pagej loft

Run No Trial No %C02

ycg
%C02%o2 %02

Jat

F0 Analyst Date Time

la-crp 3-aZo looo

A4a y/.A o17

l3-a-o lerjo

Average

//.7

dS1z

/O
//C

2o 2oR c.R

Average j4 -/tfl/

1-
ao

t____

/2p2

V020Z

o73.O l/g.g
1/0.5

lacn lp4a-oHrys

Average

2/ F______.m

Average

Average

Average

Average

Average

Average

Average
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AIRTECH ENVIRONMENTAL SERVICES INC

Impinger Weights Data Sheet

PROJECT ND.jjjC_

Client CC
Hant

Location c.e12j.
Date .-j Unit /X.c
Operator k-cTi
OunNo

Method No Train ID

CL.tn15 Final

Tare with

Contents

Tare without

Contents Total Notes

lrnpingorNo.1 hQ -- 395
rCrfl

i3
1i8

lnnorNo.3 633r9
..JL2H0j

olOO A3J SS.7
...__

linpingor No

nnor

Addtionai Rinse

.-.- NetWeightg 33 4_ .03
1ILR Op3OctG

BucketNo jTh_

RunNo

Method No

Contonts Final

Tare with

Contents

Tare without

Contents Total Notes

impingorNo.1 7-/7 3I .0

inipingorNo 7-S y30
irnpingorNo.3

impingorNo.4 Gc
7cR/

sn
.3 315

irnpinrier No

irnplnger No

impinqer No

Additional Rinse

Notwolghtg 370FLTE O3cqq
Bucket No

RunNo

Mothod No p4 io

Contents Final

Tare with

Contents

Tare without

Contents Total Notes

mpingorNo.1

lmpingorNo.2

b4 1.A
73 cl

ci /35.8

lmpingerNo.3 GRI 0ThO 338
lrnpingorNo.4 cSt .xL RR.C SSs
Impinger No

inipinger No

Impingor No

Additional Rinse

NotWorihtq
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Solvay Minerals Inc CEM Oath Project No 145TA
Calciner No.4 CalibratIon Error

Date 3/1/01

Time NOx CO THC

ppm ppm ppm

Zero 0.4 -3.3 -1.4

Low 51.2 573.3 298.4

Mid NA NA 494.9

High 93.0 1329.5 849.3

6.3548 3.4 -3.4

63603 3.6 -3.4

636.18 2.9 -3.4

63633 3.0 -3.4

63648 3.0 -3.4

63703 1.3 -3.4

63718 1.3 -3.4

63733 0.3 -3.3

63748 -0.3 -3.4

6.38.03 0.2 -3.3

63818 41.1 -3.4

63633 80.1 -3.3

3848 87.4 -3.3

63903 91.2 -3.4

63918 95.3 -3.2

39.33 92.3 -3.3

639.48 92.9 -3.4

6.4003 93.4 -3.4

64018 93.1 -34

640 33 92.7 -3.4

640.48 43.2 35.0

641.03 1.1 402.4

6.4118 07 1004.0

64133 03 1294.1

641 48 00 1376.4

64203 2.0 1380.7

64218 3.0 1374.0

64233 2.3 1354.4

64248 1.6 1373.4

64303 0.6 1351.1

64318 22 13775

64333 2.0 1362.6

6.4348 2.4 1345.6

6.44.03 .8 1360.0

6.4418 0.5 13267

64433 0.0 1327.5

64448 04 1327.8

64503 1.2 1336.1

6.4518 20.7 13220

64533 53.7 1011

64548 53 389

64603 52.9 77.3

64618 52.4 4.9

6.4633 52.6 -1.3

64648 50.5 -1.4

64703 49.6 -1.2

6.4718 47.8 -1.3

64733 50.1 -2.6

4748 51.8 -3.2

64803 51.7 -3.4

648 18 8.2 66.6

648 33 1.6 286.0

64648 09 509.0

6.49.03 560.6

64918 1.7 568.2

64933 565

6.4948 0.9 573.4

65003 1.3 566.9

65018 1.6 570.8

65033 1.0 576.9

6.5048 574.2

65103 -0.6 571.5
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Solvay Minerals Inc CEM Oath Project No USiA
Calciner No

Bias

Date 3/101

Time Nox CO THC

ppm ppm ppm

Zero 1.4 -3.3 NA

Upscale 50.1 559.2 NA

65338 2.3 20.5 -4.4

65353 2.4 9.8 -2.7

65408 1.5 -0.1 -1.2

654.23 1.1 -1.1 -1.4

65438 0.7 -2.0 -1.2

65453 22 -33 -14

65508 -33 -1.3

65523 120 -34 -1.4

65538 41.0 -3.3 -1.2

65553 51.1 -3.4 -1.4

65605 53.9 -3.3 -1.1

65523 50.6 -34 -1.4

6.5638 49.3 -3.4 -1.3

65653 49.9 -3.4 -1.4

657.08 509 -3.4 -1.2

657.23 51.1 -3.4 -1.4

65736 51.3 -3.4 -1.3

65753 51.6 -3.4 -1

658.08 29.4 19.2 -1

65823 6.4 151.4 -1

65838 2.4 386 -1.4

6.5853 0.7 506.2 -1.3

65908 2.3 551.4 -1

65923 1.9 551.4 -1.4

65938 2.3 5594 -1.4

65953 2.0 559.4 -1.3

70008 559.7 -1.5

70023 558.2 -1.3

700.38 0.9 554.9 08
70053 0.8 536.2 485

701 08 06 417.2 846.0

70123 300.1 847.7

701 38 1395 848.8

70153 23 47.4 8490
70208 60 849.0

70223 1.0 -07 849.4

70238 0.3 1.1 8500

70253 -1.3 849.5

70308 1.4 -3.4 848.5

70323 1.1 -3.3 489.5

703.38 09 -34 125.2

703 53 2.0 -3.3 623.0

70408 25 -34 496.1

7.0423 1.4 -3.4 4958
704 38 1.5 -33 495.6

70453 2.4 -34 495

70508 1.4 -3.4 495.5

70523 -34 495.3

705.38 0.4 -3 495.0

70553 0.8 -3.4 494

70608 1.2 -3.4 494.7

7.06.23 -34 495.2

706 38 0.4 -3.4 4948
70653 -3A 495

70708 03 -34 4941

70723 03 -34 2607
70738 1.4 -34 107
70753 1.1 -34 432.2

70808 04 -34 300.6

70823 -34 298.9

70838 03 -3.4 298.7

70853 -3.4 298.6

70908 -3 298.5

70923 2.0 -3 2982
709.38 -34 298.3
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Solvay Minerals Inc CEM Data Project No 1457A
Calciner No.4 Run

Date 311101

Time NO CO THC

ppm ppm ppm

Average 15.3 366.4 41.1

113803 16.5 346.7 38.9

113903 14.3 349.7 39.4

114003 14.8 360.0 40.2

114103 14.5 368.6 40.7

114203 15 372.8 41.3

114303 15 378.8 42.0

114403 14 385.7 43.3

114503 13.3 404.0 45.7

114603 12.7 4228 47.4

114703 107 424.1 47.9

114803 111 445.2 48.8

1149.03 145 431.2 491
1150.03 151 381.5 49.1

115103 150 401.1 48.5

115203 157 398.2 48.6

115303 166 398.0 48.8

115403 170 401.9 49.3

115503 172 398.8 48.9

115603 170 396.8 48.7

115703 157 422.6 48.4

1158C3 15 426.9 47.9

115903 15.4 427.3 47.9

120003 15.3 434.8 47.2

1201 03 150 427.3 47.3

120203 14.7 426.1 46.9

120303 15.1 417.7 46.6

120403 17.5 416.8 46.3

12.0503 163 420.1 45.8

120603 146 419.3 46.1

120703 15.7 416.5 45.4

12.0803 15.7 416.3 44.6

12.0903 15.6 406.5 44.4

12 10.03 16.1 404.8 44.5

1211.03 15.8 401.6 44.2

121203 15.9 3996 43.7

121303 155 3960 43.3

121403 16.0 387.7 42.7

121503 161 382.6 42.2

121603 15.0 380.3 41.3

1217 03 15.1 374.1 40.8

12 1803 15.7 367.2 40.3

121903 15.3 356.9 39.3

1220 03 15.1 349.2 38.4

1221 03 15.7 336.9 374
122203 152 329.5 36.1

122303 14.9 320.5 35.2

122403 4.9 310.2 34.3

122503 14.4 300.7 33.6

122603 14.4 2940 33.0

122703 15.0 2943 325
122803 14.6 2895 324

122903 16.7 2657 31.8

123003 15.7 2830 31.3

123103 158 2782 30.9

123203 15.6 2743 30.5

123303 16.5 2722 302
123403 16.2 2672 30.0

1235.03 16.3 267.1 29.6

123603 16.3 268.5 29.4

123703 15.4 259.0 29.6

12.3803 16.7 260.5 29.7
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Solvay Minerals Inc

Calciner No

Date 3/1/0

CEM Data

Cal

Time NO
ppm

Zero -0.7 -3.3

Upscale 49 598.8

THC

ppm

22

308.7

124117 -0.7 -3.4

124132 -0.5 -3.2

124147 -0.6 -3.3

124202 0.2 -3.2

124217 -0.6 -3.3

124232 -0.5 -3

124247 0.1 -3.3

124302 2.2 -3.3

124317 2.9 -3.2

124332 2.0 -3.3

124347 0.2 -3.3

124402 13.5 -3.4

124417 42.8 -3.3

12.4432 50.6 -32

124447 49.0 -3.4

124502 49.7 -3.3

124517 49.9 -3.1

12.4532 48.5 -3.3

124547 49.3 -3

124602 43.2 0.9

124617 11.5 755
124632 2.1 337.2

24647 07 506.7

124702 0.6

12.4717 0.8

124732 1.1

124747 0.4

1248 02 -0.4

12.48 17 -2.0

124832 -2.8

124847 -1.1

12.49 02 0.3

12 4917 -0.1

124932 02
124947 -11

125002 -1.1

125017 0.6

125032 -1.1

12.5047 -0.3

125102 -1.1

6.2

5.7

5.6

5.4

5.0

4.6

4.5

4.3

4.1

40

3.8

3.7

3.3

3.5

33

3.1

3.1

3.0

2.9

2.7

2.4

2.7

2.5

590.2 2.3

598.3 2.3

607 2.2

5994 2.1

604.7 2.2

600.8 2.0

603.5 23

604.8

6047 19
604.8 1660

585.6 307

459.2 308

190.1 308.6

51.4 308.5

4.7 308.5

-06 308.9

-11 308.7

Project No 1457A

CC

ppm
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Solvay Minerals Inc CEM Data Project No 1457A
Calciner No.4 Run

Date 3/1/01

Time NOx CO THC

ppm ppm ppm

Average 179 331.3 35.9

130807 190 274.4 31.1

130907 19.4 268.5 30.6

131007 186 270.7 30.2

1311.07 203 267.8 29.7

131207 196 2653 29.2

1313.07 184 258.4 29.1

131407 186 259.5 28.8

131507 19.2 262.0 29.2

1316.07 19.8 268.9 29.7

131707 19.0 276.7 30.8

131807 19.9 285.9 31.4

131907 19.5 296.5 32.3

132007 190 298.8 32.9

132107 18.7 302.6 33.5

132207 18.8 305.4 339

13.2307 19.7 307.4 34

13.2407 19.7 311.0 34

132507 18.6 313.5 342
132607 195 316.1 345

1327.07 196 3193 341

132807 18.8 314.9 344

132907 17.7 315.2 347

133007 16.9 312.0 347

133107 16.3 314.4 346

133207 17.2 311.0 346

133307 17.4 314.2 34

133407 16.7 308.6 343

133507 17.0 304.5 34.4

133607 18.6 301.7 344

133707 17.2 305.7 342

133807 16.9 311.3 343

133907 17.0 311.3 34

134007 16.7 313.0 348

134107 15.7 316.1 351

1342.07 16.1 325.4 360

134307 16.2 329.7 36.5

1344.07 16 335.8 374

1345.07 15 343.3 379

134607 16.9 350.7 38.6

134707 17.1 361.5 39.0

134807 17.4 365.0 394

134907 17 365.0 398

135007 16.8 367.4 39.6

135107 18 367.4 39.5

135207 19 362.8 39.3

135307 17 359.0 392

135407 16 354.4 389
135507 167 351.4 388
135607 17.5 356.9 390
135707 17 376.3 397

135507 17.8 386.0 399

13.5907 17.8 394.6 405

140007 168 4023 409

140107 17 407.6 41

140207 18.5 414.8 41

14.0307 19.1 411.6 421

140407 17.8 414.8 420
140507 17.6 4167 41

14.0607 171 411.5 41

140707 17.1 409.8 41

14.0807 16.8 387.7 41
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Solvay Minerals Inc CEM Data Project No 1457A

Calciner No.4 Cal

Date 3/1/01

Time NOx CO THC

ppm ppm ppm

Zero -0.6 -3.3

Upscale 50.7 604.9 279.7

14.11.48 -0.9 -3.4 5.5

14 1203 -1.0 -3.4 5.4

14 12.18 -1.2 -3.2 5.3

14 12.33 -1.7 -3.3 4.7

141248 -1.1 -3.3 4.8

141303 -1.1 -3.2 4.3

14.1318 21.5 -3.3 4.2

141333 51.6 -34 3.9

141348 56.8 -3.1 3.8

14.1403 58.3 -3.4 3.6

14 14 18 53.4 -3.2 3.6

14.1433 49.8 -3.3 3.3

14.1448 48.5 -3.3 3.3

1415.03 49 -33 2.9

14.15 18 49.1 -3.2 2.8

14.1533 49.8 -3.3 2.7

14.1548 50.8 -3.3 2.7

14.1603 50.7 -34 2.5

1416 18 50.5 -34 2.3

141633 50.8 -3.4 2.4

141648 49.8 -3 2.1

141703 38.6 5.6 2.3

1417 18 9.5 141 1.8

141733 2.8 384.6 2.0

141748 2.3 565.3 1.7

141803 1.4 607.8 1.7

141818 1.0 630.3 1.9

141833 1.4 628.7 1.5

141848 -16 631.1 1.5

141903 -0.8 624.9 1.6

1419 18 -2 631.1 26.7

141933 0.9 606.4 110.5

141948 8.3 589.9 103.9

1420.03 10.1 5643 105.1

1420 18 547.6 70.9

142033 7.8 552.6 42.3

142048 5.1 571 29.6

142103 2.7 593.8 25.7

142118 29 606.1 245

14.21 33 611.8 35.1

142148 1.1 608.1 2744

14 22.03 -0 553.9 277

14.2218 -06 317.7 279.7

142233 -05 111 279.7

142248 -0.5 15.5 279.5

142303 -0.8 1.5 279.8
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Solvay Minerals Inc CEM Data Project No 1457A

Calciner No Run

Date 3/1/01

Time NOx CO THC

ppm ppm ppm

Average 17.1 466.8 50.3

142600 16.8 456.5 45.4

142700 16.5 448.1 45.4

142800 16.0 450.0 45.7

142900 16.2 440.1 45.5

143000 16.7 425.6 45.5

1431 00 16.7 423.5 45.7

143200 17.2 430.2 46.4

143300 17.5 437.4 47.2

143400 16.7 437.6 48.0

143500 17.8 445.6 48.4

143600 17.0 453.9 49.0

143700 16.9 57.1 49.5

143800 17.3 4554 50

143900 18.0 454 49.6

1440.00 17.2 461 494

1441 00 16.3 4572 49.5

144200 168 4639 498

144300 17.2 4637 50

144400 17.4 4740 51

144500 17.5 4523 51.6

144600 16 4937 52.3

144700 16.7 495 530

144800 17.4 534 54

1449.00 17.3 531 54.4

145000 17.2 5204 55.6

1451 00 18.0 537.2 557

145200 16.9 531.9 55.8

145300 16.5 536 55.8

145400 16.8 532.3 56.2

145500 17.9 531 564

145600 17.3 531 56.8

145700 16.4 5357 57.2

145800 16.4 5354 569

145900 16.0 533 56.5

150000 15.9 527.5 56

1501 00 17.0 523 554

150200 172 514 54.5

150300 15.5 512 53.9

150400 16.8 4923 528

150500 18.3 473.7 52.0

1506.00 18.8 469.2 51.4

150700 19.4 4643 51.0

150800 16.5 462.5 50.7

150900 16.3 454.5 50.5

151000 16.0 445.7 49.8

151100 155 445.3 49.2

151200 16.8 432.9 48.8

15.1300 17.4 421.2 47.6

151400 17.1 417.3 46.4

151500 15.9 411.0 45.6

151600 17.4 407.9 456

151700 18.5 408.3 45.5

151800 18.0 415.9 45.5

151900 17.9 4224 457

15.2000 186 424.2 462

1521 00 18.2 425.5 465

152200 17.7 428.1 467

152300 18 425.9 468

152400 16.9 430.0 47.1

152500 15.8 434.2 47.7

152600 16.7 443.7 48.8
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Solvay Minerals Inc

Calclner No.4

Date 311101

Time

CEM Data

Cal

Zero 0.5 33
Upscale 49.7 576.8

5.7

270.5

Project No 1457A

NO CO THC

ppm ppm ppm

152910 1.4 -29 9.2

152925 1.6 -2.1 8.9

152940 1.7 44 8.2

152955 2.0 -3.2 7.7

153010 1.7 44 7.6

153025 0.9 -33 6.9

153040 1.8 -3.3 6.8

153055

153110

34.0 -3.4 6.5

50.1 -3.4 6.2

15.3125 48.8 -3.3 5.9

153140 49.2 -3.3 5.4

153155

153210

50.6 -3.4 5.3

49.8 -3.4 5.0

153225 48.2 -3.3 4.7

153240 47.8 -3.3 29.1

153255 39.8 -2.1 90.1

15.3310 24.5 8.6 73.7

153325 14.1 66.2 49.8

15.3340 7.2 164.6 37.9

153355 4.5 267.9 33.3

153410 4.0 343.8 32.0

153425 2.7 491.2 49.5

153440 2.9 535.5 590

153455 4.9 550.9 60.9

153510 4.5 552.1 61.2

15.3525 4.7 547.6 61.1

15.3540 5.3 579.7 65.4

153555 5.5 578.9 70.6

153610 5.5 584.2 71.4

153625 5.0 575.0 71.9

15.3640 5.2 575.0 71.8

15.36.55 50 581.5 71.9

15.3710 4.5 576.1 77.5

153725 6.4 565.6 109.6

153740 5.3 584.2 271.6

15 3755 474.1 271.2

153810 05 265.8 270.8

153825 62.0 271.0

153840 0.3 11.4 270.3

153855 1.0 0.0 270.6

15 3910 0.8 -1.4 270.0
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Solvay Minerals Inc Airtech Project No 1457A

Calciner No

Particulate Parameters Run Run Run Blank

Filter ID 063905 083096 083097

Filter tare weight Trial 03470 0.3500 0.3496

Trial 03466 0.3504 0.3497

Average 03468 0.3502 0.3497

Filter final weight Trial 0.3470 0.3534 0.3504

Trial 0.3470 0.3532 0.3504

Average 0.3470 0.3533 0.3504

Filter net weight 0.0002 0.0031 0.0007

Front 1/2 BeakerlD AW1O1 AW29 AW37 AW33

Sample Volume ml 110 105 140 150

Beaker tare weight Trial 101.3978 113.8156 113.8796 111.9136

Trial2 101.3980 113.8154 113.8796 111.9138

Average 101.3979 113.8155 113.8796 111.9137

Beaker final weight Trial 101.4024 113.8190 113.8830 111.9146

Trial2 101.4026 113.8194 113.8832 111.9146

Average 101.4025 113.8192 113.8831 111.9146

Blank correction factor 0.0007 0.0006 0.0008

Beaker net weight 0.0039 0.0031 0.0027 0.0009

Back 1/2lnorganicBeakerD AWI3 AW42 4W4 4W21

Sample Volume ml 775 810 860 150

HO Condensate ml 295.3 345.0 338.9

Sample Volume-H20 ml 479.7 465.0 521 .1

Beaker tare weight Trial 105.2882 109.5978 105.1710 104.0292

Trial 105.2878 109.5976 105.1708 104.0292

Average 105.2880 109.5977 105.1709 104.0292

Beaker final weight Trial 105.3016 109.61 46 105.2018 104.0304

Trial 105.3018 109.6142 105.2014 104.0302

Average 105.3017 109.6144 105.2016 104.0303

Blank correction factor 0.0035 0.0034 0.0038

Beaker net weight 0.0102 0.0133 0.0269 0.0011

Back 1/2 OrganicBeakerlD 4W44 AW9 AW26 AW4I

Sample Volume ml 200 210 210 225

Beaker tare weight Trial 112.5964 104.7708 107.4306 114.3530

Trial 112.5964 104.7706 107.4304 114.3528

Average 112.5964 104.7707 107.4305 114.3529

Beaker final weght Trial 112.6568 104.8342 107.5840 114.3540

Trial 112.6564 104.8342 107.5836 114.3536

Average 112.6566 1048342 107.5838 114.3538

Blank correcton factor 0.0008 0.0008 0.0008

Beaker net weight m0 0.0594 0.0627 0.1525 0.0009

Total front half particulate 0.0041 0.0062 0.0034

Total back half particulate 0.0696 0.0759 0.1 793

Total particulate 0.0737 0.0821 0.1 827
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AIRTECH ENVIRONMENTAL SERVICES INC
Gravimetric Data Sheet

PROJECT NO._________

Client /u4f A64szics
Ptant CZXA iCiX.4 10
Scale ID 2fle4r A..219p

Units of Measure

Page of I/ liSk

IRelative Humidity %I

Barometric lnHg a2 .3 Ia
Ambient Temp

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ANk
ID

8O9O

RftEa
Tare

GLeAM nnai

Tech

Notes

Appearance

.pgj3 241 iy.t ppg agog
I2L__ na 7Zo

.pqg a4s pgg a/aft Eo .31ôY

7J 77J
Net Weight

Run Media Volume Weight Date Time Weight Date Time Weight Date Time Average

ID

flo95

pM
ci
3.2-o

Tare

Tech

Anal

--

Appearance

.Zizo 46 /425 o.Sfhb a4 o.sgoR

.3o
7ao

4/A pp
RaiL

.3ito
Its

qjg
f-at

Net Weight

3fto

-_____
Run Media Volume

Weight Date Time Weight Date Time Weight Date Time Average

//gg
Tere

-at-

i.2 3Ca1i g4 %/

Tech

Notes

IE__ 7t0
t1

7L
Anal .3flV 3/4 ORSZS2 .S53P .4 .4io 3533

19641/

Net Weight afl/

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

O53fl

//
Ci-4

3-.-o

5qA/
4/ttU1

an

Tare p.3yq/1 3/44 o.3197 al% p3.2 2.341

7w
Fhial p3fi0 /4 ctaS tisaV /J.2 oJ3o
IE -.4-in

p.j Net Weight oo
Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

Tare

Tech

Tech

Notes Net Weight

Run Media/ Voiume Appearance Weight Date Time Weight Date Time Weight Date Time Average

iD

Tare

Tech

Anal

Tech

Notes Net Weight

Run Media Voiume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

Tare

Tech

Finai

Notea

Tech

Net Weight
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AIRTECH ENVIRONMENTAL SERVICES INC
Gravirnetric Data Sheet

PROJECT NO gg 74
Page of

C
l1

e
n

t

5.A3 -a
Plant IC.tnw 4u4 LU
Scale ID IStnA4r .4vo
Units of Measure

Relative Humidity %I

Barometric inHg .28.90
Ambient Temp eF

Run Medial Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

4w33

Ft Lr

tsAMk

6eltf5tq

Tech

ChV
Final

Tech

Appearance

w9at 3o 93R .3M ifo

zg/4
7Lt

i8rn ag4
Tic

g/ on vSg4
TV- 2Zc

Net Weight coo
Run Media Volume Weight Date Time Weight Date Time Weight Date Time Average

iD

Awo

rtThr

tt0 u.AsA

toc4 //D

3-oZ-o

jit
1L

Tare tas oe.j%9O.z/7 o.39Z
Tech 7b.F yz

nti pg$
Anc

raeo 1/ t$
Acn

Notes Net Weight

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

4Wt

FILbr

.uASU

4/os.f
.-ê.o/

A/
tAft

Jri at ht i/I /i.Sir 44 3c .92/S5

Tech

Finai

7J 7t
/3.ff% /4 oRis fl/9i iJ JS/5p

Tech etae 44xvc

Notes Net Weight

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

4OSP

bt

Cu.4Sit4

1o1

3-a.o

ncai4/
t11

tJti //16 a.tt /L fl
JEL no Rb
.fl2L iJ4 p.qp JcflJl /w iWo 3.9i

Tech flaic tnnt
Notes NetWeight

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

-Ias_____________
Finai

Tech

Notes Net Weight

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

L_________a_______
Final

Tech

Notes Net Weight

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

1D

a___________1___________fln___________
Tech

Notes Net Weight
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AIRTECH ENVIRONMENTAL SERVICES INC

Gravimetric Data Sheet

PROJECT NO.__________

Client Jy Meus
Plant CQaP vn
Scale ID 4-1Zross kZioP
Units of Measure

Page of it is

Relative Humidity

Barometric lrtHg

Ambient Temp

Run

BLAMK

ID

A1421

Medial Volume

Itho
BLe-

/SO.I
Vottf

Appearance

Tare

CLI. Tech

..fL
Tech

Weight

61.O21L

Date Time

3/C 7o
Weight

/Ocvt1

Date Time

3/ta
131/1f

Weight Date Time Average

bt1.OuZ

Mat

0q.jj I-aZfoRv4 O4O3OJ -ea/afl /D4Ja3

NetWeight

Run

iD

At.j3

Media Volume

B/lb-344Jc

çs7$/

Appearance

o6 Tare

KU4
Finai

Tech

Weight

5zgn
Date Time

3/4

Weight

O5.2$r

Date Time

34 1337

Weight Date Time Average

pjà9 71
oflo/4 313/OgZS rsJoi S.PY/o3i to

Icl..r 4.t4
NetWeight

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

iD

4jqL

./tinn

Vet iI0M

04
iot
431L

Tare /osIPIg 3/ Iotfl 3/C /3Yz /lSi
MJP 11

flnaI Ofl/g4 sAt o7Vo fl4Afl 3M//t flVi
Tech co ic.r

tietWeight

Run Media Volume Appearance Weight Date Time Weight Date Time Weight Date Time Average

ID

B4.iMtbic

IL/-

dTh/

Li

Tare ios.I1f 34 lisjos 3/t /390 iSIlof

tiP 7W
Finai Z.24W S-ia/p 3..2//438 3.3/ppp 2s./b
Tech Ma7A
ilotes Net Weight
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AIRTECH ENVIRONMENTAL SERVICES INC
Gravimetric Data Sheet
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Post Test Meter Calibration

Average Field Sam pie Rate cthi 0.7123 Date 3/16/01

Hig$st Fied Vacuum Inches Hg 14.0 Client Solvay Minerals

Critical Orifice ID 73 Project No 457A

Orifice Flow Rate cfm 1.0687 Meter ID Ml

Runi Run2 Run3

initial Volume if3 965.10 970.46 975.6

Final Volume if3 970.46 975.8 981.13

Volume Metered if3 5.36 5.34 5.33

1GM Inlet Temperature 68 69 70

DGM Outlet Temperature 66 67 67

Average 0GM Temperature 67.0 68.0 68.5

Ambient Temperature rF 63 64 64

Elapsed Time mm 5.0 5.0 5.0

AH inches H2O 0.88 0.88 0.88

Barometric Pressure inches Hg 22.25 22.25 22.25

Pump.Vacüum inches Hg 12 12 12

0.8284 0.8284 0.8284

Vcrft 4.030 4.026 4.026

Vmstd ft3 4.004 3.981 3.970

PóstTestYc 1.0066 1.0113 1.0142

FuliTestYd 1.0226 1.0226 1.0226

%.DifferOnce. 1.57 1.11 0.83

c-.Y-
Average.Difference 1.17
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Post Test Meter Calibration

Average Field Sample Rate cfm 0.71 23 Date 3/16/01

Highest Field Vacuum inches Hg 14.0 Client Solvay Minerals

Critical Orifice ID 55 Project No 1457A

Orifice Flow Rate cfm 0.6070 Meter ID Ml

Runi Run2 Run3

Initial Volume ft3 955.20 958.24 961.28

Final Volume ft3 958.24 961.28 964.31

Volume Metered ft3 3.04 3.04 3.02

DGM Inlet Temperature rF 68 68 67

0GM Outlet Temperature 66 66 66

Average 0GM Temperature Ct 67.0 67.0 66.5

Ambient Temperature 63 63 63

Elapsed Time mm 5.0 5.0 5.0

6H inches H20 0.88 0.88 0.88

Barometric Pressure inches Hg 22.25 22.25 22.25

Pump Vacuum inches Hg 16 16 16

iç 0.4641 0.4641 0.4641

Vcr ft3 2.258 2.258 2.258

Vmstd ft3 2.271 2.271 2.262

Post Test Yc 0.9943 0.9943 0.9983

Full Test Yd 1.0226 1.0226 1.0226

Difference 2.77 2.77 2.38

Average Difference 2.64
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Post Test Meter Calibration

Average Field Sample Rate cfm 0.71 23 Date 3/16/01

Highest Field Vacuum inches Hg 14.0 Client Solvay Minerals

Critical Orifice ID 40 ProJect No 457A

Orifice Flow Rate cfm 0.3160 Meter ID Ml

Runi Run2 Run3

Initial Volume if3 949.80 951.38 952.96

Final Volume if3 951.38 952.96 954.54

Volume Metered ft3 1.58 1.58 1.58

DGM Inlet Temperature 68 68 68

DGM Outlet Temperature 67 67 66

Average DGM Temperature 67.5 67.5 67.0

Ambient Temperature 62 63 63

Elapsedlimemin 5.0 5.0 5.0

AH inches H20 0.23 0.23 0.23

Barometric Pressure inches Hg 22.25 22.25 22.25

Pump Vacuum Inches Hg 18 18 18

0.2391 0.2391 0.2391

Vcrft3 1.164 1.163 1.163

Vmstdft3 1.177 1.177 1.178

Post TestYc 0.9896 0.9886 0.9877

Full Testvd 1.0226 1.0226 1.0226

Difference 3.23 3.32 3.41
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Airtech Environmental Services Inc

Nozzle Calibration Form

Nozzle .2S2
...

Nozzle

Dt
Nozzle ID 4S5
Operator

Test Location

.3

Run Number

Diameter

Diameter

DiameterS .3o
Avera ge 9.3ot

Nozzle 4.. Nozzle Nozzle

Date

Nozzle ID

Operator

TestLocation

Run Numbers
Diameter...i

Diameter

Diameter3

Average

Notes

Measurements must be made to the nearest 0.001 inches

Three different diameters should be measured

The difference between the high and low measurement must be less than 0.004 inches

Date
__________Signed
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TYPE PITOT TUBE INSPECTION DATA

Date April 12 2000 Pitot Number 4-12-00-1

Pitot tube assembly level yes no

Pitot tube opening damage yes no

If yes explain below

ctl 100 a2 10
f31 f32

0.739 cmin

SiNE 0.013 cm in Where is 0.32 cm 1/8 in

SiNE 0.000 cm in Where is 0.08 cm 1/32 in

Pa 0.370 emin Pb 0370 cmin

PaPb/2 0370 cmin

Dt 0.250 cm in P/Dt 1478 \Vhere P/DID 1.05 and 50

Comments Client Airtech Environmental

Type of Probe and Effective 1ength pitot assembly

Cp Q84

SOLVAY2016_6_002609



AIRTECH ENVIRONMENTAL SERVIGES INC

Type Pitot Tube nspecton Sheet

OpGlncr URT WCPPRECHT

Praie.r AIIOWPd

0utEIderubtDrneter.DtInchseL ca___
_______

BueTo ODoflDltarceJbOnche5 ____
150

NA

losbis
Fb/DI 1V3 05 to 53

-.________

AnulaBhji

AnlB______________________________

0.00

0.00 in

20

inches

074

cc 4A

3125

NA/rgiewr 0.03

wi.ithe c.oce

oe frorr ncale
ç1nchssj

.7G

IsThrvifirnthnrmocoupleirchn 1W
Olstar irorn smpis proIlicus

2.00

3.00

Note any dwuagv nicks orthmtst pltotthhe

astJpitot tube maot eli of the bovc reqtJiramts

me 1iicuube re from

J......cEtKc1_NO
IF YES TO BOTH ASSIGN cOEFlCiENCT OF 0.84 TO THE PITOT TUBE

IF NO TO EiTHER THE PIlOT TUBE MUST BE QALIBRATED

4/

SiQrlGd d/4i__
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13 12

FC

Certificate of Analys isEJ.AProtocoiGasMjurq

Reference Standard_lnfnrmatorj

Type

G3AIS 3199

NTRM 81624

istrurnantjiU on

Ntric Oicc
Nitilt Oxtic

cxl_Nujj3zer

ccso3
C.C.607P

Concentration

2cr05 prn
7t pr

lnsttImentfMndf/Sp1 ial 1Jo

Ntuoie3223
Ariaytiat Priçjpe

Anaytica Met.ociafty dors lit rtj311- coectson to ouakitcal ne1T EflC

MahdlcalResuus

em nor rr Cxiclp

Cc
99r2 p2t

c.YIYJ

2u 1-.-c-- Dhr

30F

FL 14 29

4tr
04i

3073

ft 49075

.49119

ci..- SC s.0

Cc
9nc 49.134 D2
AVU put

___ ___
____-_21

crtToGonp2.dcJmeUm OVXTJaJ1CP ti Fc-A TiueobPity Poecc Sept 1.97j usirc7 the assai

pocodve9 icSN9d

Do 1Ct use cyliuder Leiov 150 p31g

App c.vad for 9ase

Lydrr No

Cvi tide Pressure

C-itirst.on Data

c.G53923

2006 pscg

8/1400

Ordcr No

E3prPUn Dau
otjcratr

CU 20005S

0T402

W.CtiC.On.o

AinyV Date

.1

zti.5

flI5
1b1

49103

C3-
4.3

3O
.15.071

42SE3

Certified Concentrations

çQfljçoneflt Concentration

NiIsic Oxida D.0Z ppm
Nitrobtr Sal JiC

Page
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Alwas
Specialty Gases

15 Aameda Street

geles CA 90059 2130

to 357 6Bvl

FAX 323 57 386

Certificate of Analysis E.P.A Protocol Gas Mixture
Customer Air.ech Environmental P.C SG 83691

Cylinder No COl 01269 Cider No 750360-00

Cylinder Pressure 2000 PSIG Expiration Date 4/17/02

Certification Date 4/17/00 Laboratory LOS ANGELES

Reference Standard Information

Type Component
NTRM 81684 Nitric Oxide

Cyl Number

CC6682

once ntrati on

96.9 PPM

Instrumentation

lnstrument/Modelfserjal No
Siemens/lJltramat 5E

Analytical Principe

NDIR

Analytcal Methodology does not require correction for analyflcal interferences

Certified Concentrations

mPonent Concentration Accuracy Procedure
Nitric Oxide 91 PPM /- 1% Cl
Nox 923 PPM
Nitrogen Balance

Analytical Results

tst Component Nitric Oxide

2nd Analysts Date

95500

91 .000

0.000

4/1 7i00

91.000

0000

96.500

QQ3Q

96.500

91.000

91 980 PPM

91 980 PPM

91 .980 PPM

91.980 PPM

91 377 PPM

91 377 PPM

91.377 PM
377 PPM

Certification performed in accordance with EPA
procedures listed

Do not use cylinder below 150 psig

Traceability Proto t.1997uing the assay

Approvdd for Release

1st Analysis Date 4/10/CO

96.503 91 600 0.030

91.603 0000 95.530

0.003 90500 91 630

cons

Con
cone

AVG

Conc

Corc

AVG

Page SOLVAY2016_6_002612



Airgas
specialty Gases

11711 Aameda Street

Fas A-.4eles CA 90059-2130

323r 357 6891

FAA 3231 567-3586

Date

Customer Name
Address

04/10/00

AirTech Environmental

8760 Hwy 73

Evergreen CO 80439-0000

c/c Airgas North Central

Reference Number

Purchase Order SG 83691

Grade of Product Certified Standard

Cylinder Number Component Required

Concentration

Actual

Concentration

CC52887 Carbon Monoxide

Nitrogen

Uncertainty of Analytical Result 2.0%

Method of Analysis NDIR

Expiration Date 04/10/02

Defivery Ticket 750393-00

CERTIFICATE OF ANALYSIS

600 PPM
Balance

590 PPM
Balance

Approval Signature

SOLVAY2016_6_002613



Airgas
Specialty Gases

11711 Alareda Street

ngeles
CA 90059-2130

357 6891

FAX 323 567-3686

CERTIFICATE OF ANALYSIS

Date 04/10100 Reference Number

Customer Name AirTech Environmental

Address 8760 Hwy 73

Evergreen CO 80439-0000

c/c Atrgas North Central

Purchase Order SG 83691

Grade of Product Certified Standard

Cylinder Number Component Required Actual

Concentration Concentratian

CC113505 Carbon Monoxide 1300 PPM 1320 PPM

Nitrogen Balance Balance

uncertainty of Analytical Result 0%

Method of Analysis NDIR

Expiration Date 04/10/02

Delivery Ticket 750393-00

Approval Signature

SOLVAY2016_6_002614



3/

Wi Jiicaç

2M-326

-ot 014Y

Certificate of Analysis E.P.A Prot 01 Gas Mixture

CC 9-5227

2000 psig

5/00

RefBrence Standtrd fnrruat ion

Ode No
Expir3fflor Date

Lab ratory

OMS 9c1282

c2rnP one

Pi ooar 0092023
çpeIratk.n

.5cC 0IY

-Instrumentation

IrstrumertModelisedaI No
Noet8220oAE2a0.3244

jjJjtical Frrncijie

FlIP

.-\rIalyta M-thcrJoiLzIy Goes not equv coc c4icr to aralytir iiV1ience

ArialyticaiRosaUs

1st Comjpnern Propane

502 Son

S.C /D

-c 24

-i
-_3 fl

3D0

-u 97
-0364

23331St

371 31f1

37u 222

D.Lri -n
Ccnc DX.3Lpu

R- 21 irn

2nd L113 9r r.cr

3.00

ooc

DO Ft

not

C. .10 cpm
coo LOt

Ppm

Certified Concentrations

Component Concentration Eic.cedwe
Piopone 300.2$ ppm z- 01

______
Ntrooen Balance

___________
Cert.tirot perlnrmec 31 arrSnrcJance vith EPA TraceahiI/tPm/or0Sepr iQqTh u.otj-j 1/Of OSSc

I/Med

Do tiflcle beow 150 p5k

Approved fn
Refrse

Cvlir t\3

Cvlnden Feasuce

CertttIcaton Datr

GL 23307B
or 3303

CflCci40

Page
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__ -at uuT1flr

LY55
Pn 22 -25
ri -4

Certificate_of Ajyjs EPA Protoco Gas Mixture

CvinJcr 0034315 Order Nn GM 700074S

Cylindsi Pressure 2DCOpsig Expiratrun Date 915CS

C.ertrfiratcn Dale 9lS/CO Laboratory VV Cbroo

Reference StanciaLci Information

Comnonent Cyl Number Concefltrtroii

GM IS 09284 Propane 0092023 DI

nstrume.ntation

th5fumenIModel/Cerjal No Anaiyicafjjnce
FTl

.Arlytrcorl MLthuIJcikuy Juno rot rocrre ourreclro tot anal1tica fit@Ceene

Analytical Results

1st Component Pcpane

.r.flt cccjL
________ _____________

700 ip

AVG O4_.ip1

Cor

__________
CO ppr

COO

Certified Concentrations

Component Concentration ________
Proparru 49441 ppm 1%

I_____ Nrtmen Balance
____________________

CeitfThatiun porforrne ir .accoroErrrre with EPA TTreceabllry Protocol Sept
pit ceciLes Irsted

Do no sp ryliicr Pt-bc 150 sn ...dAsZL4id_._

Approvoc for Rob/se

-.i

.Ar.3pIs Eat cc

-03.223 -o-
S5C

-olri4

-000T

rnjrç

SO3.S5

earc

.nd Aiabet E- ce

coo an COO

Cot OJOJ 0330
ri 000 oooo

Procedure

19971 riairq the iS.97y

Paqe
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certificate of Analysis Efl Protocol Gas Mixture

Order No
Expiration Date

Laboratory

GM 99741

1a27i02

A._Oncago

Referencca Standard Inlormatton

Type

5RM 1669t

SRM 2728

nslrumentatjon

Gomponepl

Piopane

Propa

CAL-0 0335

iM-0 02675

Concentration

pft
3010 ppm

nstrumenfM ode tiSeriaflJ

Nioolnt8220AA89400246

LnaIysls Oat C.2i.Yi

4225 eosoi

.35S1 -7810
723

Ana 1-1 Principle

FT IR

In 1145 355 0Dm

Cone 46j$Z Dpfll

34S92Scprr

V0 845823 rc

Certified Concentrations

fl Component ConcentrflbK Acia2L Procedure

Propane 84532 ppm -1% CI

Nitrnjen --
Balance

Certfication pe.locr.ed accordance with EPA Traceabllity P-cotoccf Sent 1997 using the c-say

pro cedurec Jested

Do not use cylnder belov 150 psig

ASGWest Chicago

Cylinoot No

Cytirder Pienstire

Oct55 ation Date

0056061

2000 psig

10/27/90

Anolytica Methodoiouy dçes not require correction fpr anatyteca r1orte ences

Analytical Results

1st Componènt Propane

md lkflaljF
2flnq

0006

0000

c0cp

-1624

487.144

Ste

J000

01353

0.020

OMOC

000

Ooo

0003 icn

rn J00 ppm
coOS

IG 0060 rrxr

Page
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Solvay Minerals Inc Methane Calibrations Airtech Project No 1457A
Calciner No EPA Method 18

GC Operating Conditions

Gas Chomatograph Hewlett Packard 5890 II

Data Acquisition Hewlett Packard Chemstation

Carrier Gas Zero Nitrogen

Carrier Flowrate cc/mm 11.0

Injection Type Syringe

Injection Volume ml 0.1

Injection Temperature 1C 225

Column Type GS Alumina

Column Length 50

Film Thickness um 0.53

Column Temperature 35.0

Detector Type FID

Detector Temperature 225

Calibration Parameters Bag Bag Bag Bag Bag
Barometric Pressure in Hg 23.70 23.70 23.70 23.70 23.70

Ambient Temperature 72 72 72 72 72

Calibration Summary
Methane ppm 1030 515 340 258 103

PeakArea1 173821 84831 50441 34516 13195

PeakArea2 171312 82023 52159 35906 13337

Average 172567 83427 51300 35211 13266

%RSD 1.03 2.38 2.37 2.79 0.76

RESULTS

Methane ppm 1030 515 340 258 103
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Airtech Project No 1457ASolvay Minerals Inc

Calciner No

Response Factor

Standard Deviation

No of Samples

Student value to 975

Methane Calibrations

EPA Method 18

Calculated Limit of Detection ppm 23.6

Detection Limit Parameters Methane Bag

Injection 34516

Injection 35903

Injection 37382

injection 34360

injection 36135

Injection 36670

Injection 37968

Average 36133

RESULTS

7.13E-03

1356

2.447

Methane Bag Bag

Response 172567 83427

Concentration ppm 1030 515

Bag3

51300

Bag4

35211

Bag5

13266

340 258 103

SOLVAY2016_6_002619
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AQD80 CA-4

3/1/2001

TEST

Run Run Run AVERAGE

StartTime 1137 1310 1432

Stop Time 1217 1350 1512

Fuel Flow MSCFH 249.0 247.1 245.5 247.2

Fuel Btu Value 1030 1030 1030 1030

Ore Rate TPH 255 255 255 255

Opacity 1.6 1.5 13 1.5

PRECIPITATOR READINGS
EP-7 TIME

FIELD IA 1145 1330 1445

PRIMARY AC VOLTAGE 270 254 251

SECONDARY VOLTAGE 49 47 48

FIELD lB

PRIMARY AC VOLTAGE 232 247 276

SECONDARY VOLTAGE 41 43 46

FIELD 2A

PRIMARY AC VOLTAGE 374 360 376

SECONDARY VOLTAGE 45 44 46

FIELD 2B

PRIMARYAC VOLTAGE 311 315 311

SECONDARY VOLTAGE 53 54 53

FIELD 3A

PRIMARY AC VOLTAGE 350 349 347

SECONDARY VOLTAGE 55 55 55

FIELD 3B

PRIMARY AC VOLTAGE 365 359 365

SECONDARY VOLTAGE 55 55 56

FIELD 4A

PRIMARY AC VOLTAGE 399 396 394

SECONDARY VOLTAGE 55 55 55

FIELD 4B

PRIMARY AC VOLTAGE 362 357 355

SECONDARY VOLTAGE 55 55 55

FIELD 5A

PRIMARY AC VOLTAGE 366 366 364

SECONDARY VOLTAGE 55 55 55

FIELD 5B

PRIMARY AC VOLTAGE 355 358 351

SECONDARY VOLTAGE 55 56 55

FIELD 6A

PRIMARY AC VOLTAGE 375 371 372

SECONDARY VOLTAGE 55 55 55

FIELD 6B

PRIMARY AC VOLTAGE 369 366 361

SECONDARY VOLTAGE 55 55 55
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AQD 80 CA-4

PARTICULATE TESTING

312101

Run Run Run TEST
AVERAGE

Start Time 805 1045 1244

StopTime 918 1151 1350
Fuel Flow MSCFH 251.8 258.9 255.1 255.3

Fuel Btu Value 1065 1065 1065 1065

Ore Rate TPH 255 255 255 255

Opacity 7.7 2.3 1.3 3.8

PRECIPITATOR READINGS
EP-7 TIME

FIELD IA 835 1130 1315

PR1MARY AC VOLTAGE 245 252 272

SECONDARY VOLTAGE 45 46 51

FIELD lB

PRIMARY AC VOLTAGE 270 228 258

SECONDARY VOLTAGE 45 40 44

FIELD 2A

PRIMARY AC VOLTAGE 301 299 303

SECONDARY VOLTAGE 38 38 38

FIELD 28

PRIMARY AC VOLTAGE 306 308 303

SECONDARY VOLTAGE 52 53 52

FIELD 3A

PRIMARY AC VOLTAGE 356 355 352

SECONDARY VOLTAGE 56 55 55

FIELD 3B

PRIMARY AC VOLTAGE 368 372 369

SECONDARY VOLTAGE 55 56 55

FIELD 4A

PRIMARY AC VOLTAGE 403 400 396

SECONDARY VOLTAGE 56 55 55

FIELD4B

PRIMARY AC VOLTAGE 358 361 358

SECONDARY VOLTAGE 55 55 55

FIELDSA

PRIMARY AC VOLTAGE 369 372 368

SECONDARY VOLTAGE 55 55

FIELD 58

PRIMARY AC VOLTAGE 353 357 359

SECONDARY VOLTAGE 55 55 56

FIELD 6A

PRIMARY AC VOLTAGE 374 374 372

SECONDARY VOLPAGE 56 55 55

FIELD6B

PRIMARY AC VOLTAGE 362 365 371

SECONDARY VOLTAGE 55 55 56
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SOLVAY
styJ MINERALS

May 21 2001

Tony Hoyt

WDEQ-Air Quality Division

250 Lincoln Street

Lander WY 82520

RE Compliance Stack Test Report for AQD 80

Dear Tony

Enclosed you will find Stack Test Report No 1457A for AQD 80
Calciner The testing was conducted on March and March 2001

by AIRTECH Environmental Services Inc. The purpose of the testing

was to demonstrate compliance with the emission limits set forth in CT-

1347 which was issued February 1998

Nitrous Oxide NOX emissions were determined by EPA Reference

Method Particulate emissions were determined by the sum of EPA
Reference Method front half and Method 202 back half inorganic EPA
Reference Method 10 was used to determine Carbon Monoxide CO
emissions and Methods 25a and 18 were used to determine Total Non-
Methane Hydrocarbon TNMHC emissions The TNMHC emissions are

considered to be Volatile Organic Compound VOC emissions

Results of the tests are tabulated below

Pollutant Permit

Limit or
Esthlflth

PPH

Test

Result

PPH

of

Emission

Limit or
Estimate

Prodn
Feed Limit

TPH

Test

Prodn

Feed
PPM

of

Prodn
Feed Limit

NOx 20.0 12.0 60 275 255
Particulate 12.25 7.93 65 275 255 93

CO 1048 168 16 275 255 93

TNMHC 534 17.3 275 255 93

Refers to permit estimate not permit limit CO and TNMHC VOC
emissions are not limited but estimates were provided in the permit

application for CT- 1347

Sovay Minera

_____________ P.O box 1167 Green Raer Wvornng 17 5R 650 dx 307 672 6512

ResponsiWe Care

CnOP7
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SOLVAY
MINERALS

RE Compliance Stack Test Report for AQD 80
May 21 2001

Page

As evidenced by the test results AQD 80 is in compliance with NOx and
Particulate emission limits as well as within the estimates for CO and

VOC emissions

If you have any questions concerning the test results please feel free to

contact me at 307 872-6571

Sincerely

Dolly Potter

Environmental Services Supervisor

Enclosure

cc Dan Olson wf enclosure
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